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(57) With the pharmaceutical injection system in an
embodiment, pharmaceutical injection amount setting
conditions for setting a pharmaceutical injection amount
are inputted to a portable terminal (300), and the phar-
maceutical injection amount setting conditions are trans-
mitted to a health care worker-use information terminal
(500). The portable terminal (300) receives the pharma-
ceutical injection amount set on the basis of the pharma-
ceutical injection amount setting conditions transmitted
from the health care worker-use information terminal
(500), and transmits the pharmaceutical injection amount
to a pharmaceutical injection device (100). The health

care worker-use information terminal (500) receives the
pharmaceutical injection amount setting conditions
transmitted from the portable terminal (300), and the
pharmaceutical injection amount set on the basis of the
pharmaceutical injection amount setting conditions is in-
putted. The health care worker-use information terminal
(500) transmits the inputted pharmaceutical injection
amount to the portable terminal (300). The pharmaceu-
tical injection device (100) receives the pharmaceutical
injection amount transmitted from the portable terminal
(300), and a piston drive mechanism (101) is driven on
the basis of the pharmaceutical injection amount.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a pharmaceu-
tical injection system that injects insulin, growth hormone,
or another such pharmaceutical, for example, and to a
portable terminal, a health care worker-use information
terminal, and so forth used in this system.

BACKGROUND ART

[0002] A conventional pharmaceutical injection sys-
tem of this type is made up of a pharmaceutical injection
device and a storage medium that is removably mounted
to this pharmaceutical injection device, and is designed
so that when the storage medium is mounted to the phar-
maceutical injection device, the pharmaceutical injection
amount is set automatically (see Patent Literature 1 be-
low, for example).
[0003] With the pharmaceutical injection device in Pat-
ent Literature 1, a health care worker takes an individual’s
condition into account, and stores a pharmaceutical in-
jection amount for each individual in the storage medium,
so the pharmaceutical injection amount can be set auto-
matically merely by mounting this storage medium to the
pharmaceutical injection device.

CITATION LIST

PATENT LITERATURE

[0004] Patent Literature 1: Japanese Laid-Open Pat-
ent Application 2012-34729

SUMMARY

TECHNICAL PROBLEM

[0005] However, in order to change the pharmaceuti-
cal injection amount according to how each individual
fights a disease, a visit to a medical facility is required
every time, which is inconvenient for the user.
[0006] In view of this, it is an object of the present in-
vention to provide a pharmaceutical injection system, a
portable terminal, a health care worker-use information
terminal, a pharmaceutical injection device, and a meth-
od for controlling a pharmaceutical injection system, with
which convenience is improved by making it possible to
change the pharmaceutical injection amount without hav-
ing to go to a medical facility.

SOLUTION TO PROBLEM

[0007] To achieve this object, the pharmaceutical in-
jection system of the present invention comprises a phar-
maceutical injection device that injects a pharmaceutical,
a portable terminal that sets the pharmaceutical injection

amount for the pharmaceutical injection device, and a
health care worker-use information terminal that is capa-
ble of communicating with the portable terminal.
[0008] The portable terminal has a first input compo-
nent, a first transmitter, a first receiver, and a second
transmitter. Pharmaceutical injection amount setting
conditions for setting the pharmaceutical injection
amount are inputted to the first input component. The
first transmitter transmits the inputted pharmaceutical in-
jection amount setting conditions to the health care work-
er-use information terminal. The first receiver receives a
pharmaceutical injection amount set on the basis of the
pharmaceutical injection amount setting conditions
transmitted from the health care worker-use information
terminal. The second transmitter transmits the received
pharmaceutical injection amount to the pharmaceutical
injection device.
[0009] The health care worker-use information termi-
nal has a second receiver, a second input component,
and a third transmitter. The second receiver receives the
pharmaceutical injection amount setting conditions
transmitted from the portable terminal. A pharmaceutical
injection amount set on the basis of the received phar-
maceutical injection amount setting conditions is inputted
to the second input component. The third transmitter
transmits the inputted pharmaceutical injection amount
to the portable terminal.
[0010] The pharmaceutical injection device has a car-
tridge holder, a main body case, a piston, a piston drive
mechanism, a third receiver, and a controller. A pharma-
ceutical cartridge can be mounted in the cartridge holder.
The cartridge holder is openably and closeably provided
to the main body case. The piston can be inserted into
the pharmaceutical cartridge mounted to the cartridge
holder inside the main body case. The piston drive mech-
anism moves the piston so as to insert it into the phar-
maceutical cartridge. The third receiver receives the
pharmaceutical injection amount transmitted from the
portable terminal. The controller drives the piston drive
mechanism on the basis of the received pharmaceutical
injection amount.
[0011] Accordingly, when the patient inputs pharma-
ceutical injection amount setting conditions from the first
input component of the portable terminal, for example,
the pharmaceutical injection amount set by a health care
worker is transmitted through the portable terminal to the
pharmaceutical injection device, so the pharmaceutical
injection amount can be changed without having to go to
a medical facility, which is extremely convenient for the
user.

ADVANTAGEOUS EFFECTS

[0012] The present invention provides a pharmaceuti-
cal injection system, a portable terminal, a health care
worker-use information terminal, a pharmaceutical injec-
tion device, and a method for controlling a pharmaceuti-
cal injection system, which are more convenient because
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the pharmaceutical injection amount can be changed
without having to go to a medical facility.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

FIG. 1 is an oblique view of the pharmaceutical in-
jection system pertaining to an embodiment of the
present invention;
FIG. 2 is an oblique view of the pharmaceutical in-
jection device used in the pharmaceutical injection
system shown in FIG. 1;
FIG. 3 is an oblique view of the state when the car-
tridge holder of the pharmaceutical injection device
shown in FIG. 2 has been opened;
FIG. 4 is a front cross section of the internal config-
uration of the pharmaceutical injection device shown
in FIG. 2;
FIG. 5a is a detail view of the Q part in FIG. 4, and
FIG. 5b is a detail view of the P part in FIG. 4;
FIG. 6 is a front cross section of the internal config-
uration of the pharmaceutical injection device shown
in FIG. 2;
FIG. 7 is a detail view of the S part in FIG. 6;
FIG. 8 is a front cross section of the internal config-
uration of the pharmaceutical injection device shown
in FIG. 2;
FIG. 9 is a detail view of the U part in FIG. 8;
FIG. 10 is a front cross section of the internal con-
figuration of the pharmaceutical injection device
shown in FIG. 2;
FIG. 11 is a detail view of the W part in FIG. 10;
FIG. 12 is a control block diagram of the pharmaceu-
tical injection device shown in FIG. 2;
FIG. 13 is a flowchart of the operation of the phar-
maceutical injection device shown in FIG. 2;
FIG. 14 is a control block diagram of the portable
terminal used in the pharmaceutical injection system
shown in FIG. 1;
FIG. 15 is an oblique view showing a control block
diagram of the health care worker-use information
terminal used in the pharmaceutical injection system
shown in FIG. 1;
FIG. 16A is a flowchart of a method for controlling
the portable terminal in the pharmaceutical injection
system shown in FIG. 1;
FIG. 16B is a flowchart of a method for controlling
the portable terminal in the pharmaceutical injection
system shown in FIG. 1;
FIG. 16C is a flowchart of a method for controlling
the portable terminal in the pharmaceutical injection
system shown in FIG. 1;
FIG. 16D is a flowchart of a method for controlling
the portable terminal in the pharmaceutical injection
system shown in FIG. 1;
FIG. 17A is a flowchart of the display of the portable
terminal in the control method shown in FIG. 16;

FIG. 17B is a flowchart of the display of the portable
terminal in the control method shown in FIG. 16;
FIG. 17C is a flowchart of the display of the portable
terminal in the control method shown in FIG. 16;
FIG. 18A is a flowchart of the control method in the
pharmaceutical injection system shown in FIG. 1;
FIG. 18B is a flowchart of the control method in the
pharmaceutical injection system shown in FIG. 1;
FIG. 19 is a diagram of the display of the health care
worker-use information terminal and the portable ter-
minal used in the pharmaceutical injection system
shown in FIG. 1;
FIG. 20 is a diagram of the display of the health care
worker-use information terminal and the portable ter-
minal in the pharmaceutical injection system in a
modification example of this embodiment;
FIG. 21 is a diagram of the display of the portable
terminal in the pharmaceutical injection system in a
modification example of this embodiment;
FIG. 22 is a flowchart of the control method in the
pharmaceutical injection system in a modification ex-
ample of this embodiment;
FIG. 23 is a table of comments by health care work-
ers using the pharmaceutical injection system in a
modification example of this embodiment;
FIG. 24 is a table of comments by health care work-
ers using the pharmaceutical injection system in a
modification example of this embodiment;
FIG. 25 is a diagram of the configuration of the phar-
maceutical injection system in Embodiment 2;
FIG. 26 is a control block diagram of the pharmaceu-
tical injection device in the pharmaceutical injection
system in FIG. 25;
FIG. 27 is a flowchart of the control method in the
pharmaceutical injection system in FIG. 25;
FIG. 28 is a flowchart of the operation of the com-
munication controller in FIG. 26;
FIG. 29 is a flowchart of the operation of the setting
information memory in FIG. 26;
FIG. 30A shows setting information transmitted from
the health care worker-use information terminal to
the pharmaceutical injection device in the pharma-
ceutical injection system in FIG. 25;
FIG. 30B shows setting information transmitted from
the health care worker-use information terminal to
the pharmaceutical injection device in the pharma-
ceutical injection system in FIG. 25;
FIG. 30C shows setting information transmitted from
the health care worker-use information terminal to
the pharmaceutical injection device in the pharma-
ceutical injection system in FIG. 25;
FIG. 31 is a flowchart of the operation of the display
operation controller in FIG. 26;
FIG. 32 is a flowchart of the operation of the change
reason weighted determination criterion in FIG. 26;
FIG. 33 is a flowchart of the operation of the injection
amount computation processor in FIG. 26;
FIG. 34 is a flowchart of the operation of the admin-
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istration log memory in FIG. 26; and
FIG. 35 shows the data transmitted by the commu-
nication controller to the health care worker-use in-
formation terminal in the pharmaceutical injection
system in FIG. 25.

DESCRIPTION OF EMBODIMENTS

[0014] An example of when a diabetes patient injects
insulin (an example of a pharmaceutical) with the phar-
maceutical injection system in an embodiment of the
present invention will now be described through refer-
ence to the drawings.

Embodiment 1

1. Configuration

Overview of Pharmaceutical Injection System

[0015] FIG. 1 shows the configuration of the pharma-
ceutical injection system in this embodiment. As shown
in FIG. 1, the pharmaceutical injection system in this em-
bodiment comprises a pharmaceutical injection device
100, a portable terminal 300, and a health care worker-
use information terminal 500. The pharmaceutical injec-
tion device 100 is used to inject a pharmaceutical into a
patient 200.
[0016] The portable terminal 300 belongs to the patient
200, and can set the pharmaceutical injection amount for
the pharmaceutical injection device 100.
[0017] This portable terminal 300 is configured to allow
communication with the health care worker-use informa-
tion terminal 500 via a network 400. An example of the
health care worker-use information terminal 500 is a per-
sonal computer belonging to a physician 501. Pharma-
ceutical Injection Device
[0018] FIG. 2 is an oblique view of the pharmaceutical
injection device 100 in this embodiment. FIG. 3 is an ob-
lique view of the state when a cartridge holder of the
pharmaceutical injection device 100 in this embodiment
has been opened. FIG. 4 is a front cross section of the
internal configuration of the pharmaceutical injection de-
vice 100 in this embodiment.
[0019] As shown in FIGS. 2 and 3, the pharmaceutical
injection device 100 in this embodiment comprises a cy-
lindrical main body case 1 that can be held in one hand.
A power switch 2 is provided to the upper face of this
main body case 1, and an injection needle mounting com-
ponent 3 is provided to the lower face as shown in FIG.
4. In the description in this Specification, the side on
which the power switch 2 is provided shall be the top or
the rear, and the side on which the injection needle
mounting component 3 is provided (the opposite side)
shall be the bottom or the front.
[0020] A pharmaceutical injection switch 4, a display
component 5, and setting switches 6 for setting the phar-
maceutical injection amount are provided in that order,

from top to bottom, on the front portion of this main body
case 1.
[0021] As shown in FIGS. 2 and 3, a cylindrical car-
tridge holder 7 is also provided openably and closeably
to the main body case 1.
[0022] That is, the cartridge holder 7 is first opened as
indicated by the arrow A in FIG. 3, and then a pharma-
ceutical cartridge 9 is inserted through an insertion open-
ing 8 provided to the upper face of the cartridge holder
7 as shown by the arrow B, after which the cartridge hold-
er 7 is closed as shown in FIG. 2, whereupon the phar-
maceutical cartridge 9 is mounted inside the main body
case 1 as shown in FIG. 4.
[0023] FIG. 5a shows the configuration near the inser-
tion opening 8 of the cartridge holder 7, and is a detail
view of the Q part in FIG. 4. FIG. 5b shows the configu-
ration near a home point sensor 23, and is a detail view
of the P art in FIG. 4. FIGS. 4, 5a, and 5b show the state
when a piston 10 is disposed at its home position (dis-
cussed below).
[0024] As shown in FIGS. 4, 5a, and 5b, the piston 10
is provided above the insertion opening 8 of the cartridge
holder 7 inside the main body case 1, and this piston 10
is designed to be inserted into or pulled out of the phar-
maceutical cartridge 9 through the insertion opening 8 of
the cartridge holder 7 by a piston drive mechanism 101
having a screw 11, gear 12 and a motor 13. In FIG. 4,
the arrow C indicates the direction in which the piston 10
is inserted into the pharmaceutical cartridge 9 mounted
to the cartridge holder 7 (also referred to as downward
or the forward direction), and the arrow D indicates the
direction in which the piston 10 is pulled out of the phar-
maceutical cartridge 9 mounted to the cartridge holder 7
(also referred to as upward or the retraction direction).

Configuration of Cartridge Holder 7 and Nearby

[0025] The cartridge holder 7 will now be described in
detail through reference to FIGS. 2 to 5.
[0026] As discussed above, the cartridge holder 7 is in
the form of a cylinder having the insertion opening 8 in
its upper face. An opening 14 is also provided to the lower
face. The outer peripheral part of this opening 14 is
threaded and serves as the injection needle mounting
component 3 (see FIG. 4).
[0027] Also, an injection needle detector switch 15 is
provided to this injection needle mounting component 3,
and whether or not an injection needle 16 has been
mounted to the injection needle mounting component 3
is detected by this injection needle detector switch 15 as
in FIG. 6 (discussed below).
[0028] Furthermore, a shaft support 17 that supports
the cartridge holder 7 so that it can open and close with
respect to the main body case 1 is provided to the outer
peripheral face at the bottom part of this cartridge holder
7.
[0029] Also, one end of an eject spring 18, which is
used as an example of a biasing member, is linked on

5 6 



EP 3 202 440 A1

5

5

10

15

20

25

30

35

40

45

50

55

the opposite side (inside) of the shaft support 17 in the
opening direction of the cartridge holder 7.
[0030] The other end of the eject spring 18 is linked to
the main body case 1 at the top.
[0031] That is, as shown in FIG. 4, a holder-side linking
component 71 that links to a first end 18a of the eject
spring 18 is formed on the inside portion of the end of
the cartridge holder 7 on the opening 14 side. Also, the
eject spring 18 is disposed along the cartridge holder 7
on the inside of the cartridge holder 7 in a state in which
the cartridge holder 7 is closed. A second end 18b of the
eject spring 18 is linked to a main body-side linking com-
ponent 111 formed on the main body case 1 on the in-
sertion opening 8 side.
[0032] That is, when a force is exerted in the direction
in which the eject spring 18 compresses, the insertion
opening 8 portion at the top of the cartridge holder 7 is
biased in the direction of opening with respect to the main
body case 1.
[0033] Also, a latched component 19 is provided as
shown in FIG. 5a to the upper part of the cartridge holder
7 in order to keep the cartridge holder 7 in its closed
position as shown in FIGS. 2 and 4 against the biasing
in the opening direction provided by the eject spring 18.
[0034] Furthermore, an ejector tab 20 that latches the
latched component 19 is provided above the latched
component 19 inside the main body case 1. This ejector
tab 20 is adjacent and linked to a protrusion 22a on the
lower end side of a slender lever 22. A spring 21 hits the
opposite side of the protrusion 22a from the ejector tab
20, and the protrusion 22a and the ejector tab 20 are
biased in the direction of the latched component 19 below
(the insertion direction C) (see FIG. 5).
[0035] Also, the ejector tab 20 has on its inside a con-
tact face 20a formed parallel to the movement direction
of the piston 10, and the latched component 19 has on
its outside a contact face 19a formed parallel to the move-
ment direction of the piston 10 in a state in which the
cartridge holder 7 is closed. When the contact face 20a
and the contact face 19a come into contact, they maintain
the cartridge holder 7 in its closed state.
[0036] Also, the ejector tab 20 has a sloped part 20b
that slopes outward from the lower end of the contact
face 20a. The latched component 19 has a sloped part
19b that slopes inward from the upper end of the contact
face 19a. When the cartridge holder 7 is closed, the
sloped part 20b slides with respect to the sloped part
19b, which affords smooth closure.
[0037] Also, as shown in FIGS. 4 and 5b, the lever 22
to which the ejector tab 20 is linked has a protrusion 22b
disposed diagonally across from the protrusion 22a at
the upper end of the lever 22 (a location where the pro-
trusion direction is reversed), and is provided on a feed
screw 11 side of the piston 10.
[0038] Specifically, as shown in FIG. 4, the slender le-
ver 22 is disposed along the movement direction of the
piston 10, to the inside of the piston 10 when the piston
10has not been inserted into the pharmaceutical car-

tridge 9. The protrusion 22a and the ejector tab 20 are
provided on the cartridge holder 7 side of the lever 22,
and the protrusion 22b is provided on a gear 12 side of
the lever 22. Thus, the lever 22 links the protrusion 22b
and the ejector tab 20, and the lever 22, the protrusion
22b, and the ejector tab 20 are biased downward by the
spring 21 so as to latch the latched component 19.

Configuration of Home Point Sensor 23 and Nearby

[0039] As shown in FIG. 5b, the home point sensor 23,
which senses the home position of the piston 10, is pro-
vided on the rear end side of the piston 10 (the upper
end side in FIG. 2). The home point sensor 23 is fixed
on the inside of the main body case 1. A transmitting type
of photoelectric sensor can be used as the home point
sensor 23, for example, and the home position of the
piston 10 can be sensed when a protrusion 10a provided
to the piston 10 blocks out the light.
[0040] A protrusion 10b that protrudes to the lever 22
side is provided to the piston 10. The protrusion 10b pro-
vided on the rear end part of the piston 10 is lower than
the protrusion 22b of the lever 22 (on the insertion direc-
tion C side), hits the protrusion 22b only when the piston
10 retracts above the home position (when it moves in
the pull-out direction D), and moves the entire lever 22
backward (upward in FIGS. 2 and 3) along with it.
[0041] Meanwhile, during pharmaceutical injection
(the state in FIGS. 6 and 7), when the piston 10 moves
downward (that is, moves below the home position), the
protrusion 22b on the upper end side of the lever 22
moves downward along with the protrusion 10b provided
to the rear end part of the piston 10, but the lever 22 stops
at the position indicated in FIGS. 6 and 7 (lower end po-
sition), and does not descend beyond that.
[0042] Therefore, the protrusion 22b on the upper end
side of the lever 22 moves away from the protrusion 10a
of the piston 10. This structure that prevents further de-
scent can be, for example, a configuration in which the
lever 22, the protrusion 22b, and the ejector tab 20 hit a
protrusion (not shown) and stop upon reaching the posi-
tion shown in FIG. 4. The position beyond which the ejec-
tor tab 20 does not descend is indicated by the dotted
line in FIG. 9 (discussed below).
[0043] Thus, the latched component 19 provided in-
side the main body case 1 engages with the ejector tab
20 adjacent to the protrusion 22a on the lower end side
of the lever 22, which maintains the cartridge holder 7 in
its closed state.
[0044] Specifically, the ejector tab 20 attached to the
protrusion 22a on the lower end side of the lever 22 re-
turns to its home position after the piston 10 has com-
pleted injecting all of the pharmaceutical in the pharma-
ceutical cartridge, and if the piston 10 moves further up-
ward after this, only then is the latched component 19
inside the main body case 1 disengaged, putting the car-
tridge holder 7 in an open state.
[0045] In the above example, the ejector tab 20 and
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the lever 22 are separate components that are linked,
but this is not the only option, and they may instead be
formed integrally. Operation During Pharmaceutical Ad-
ministration
[0046] FIG. 6 shows the state during pharmaceutical
administration with the pharmaceutical injection device
in this embodiment. FIG. 7 is a detail view of the S part
in FIG. 6.
[0047] The above-mentioned FIGS. 4 and 5 showed
the initial state of the pharmaceutical injection device (the
state when the piston 10 is in its home position), but FIGS.
6 and 7 show the operation of injecting the pharmaceu-
tical (at the start of the injection operation).
[0048] Specifically, the injection of the pharmaceutical
inside the pharmaceutical cartridge 9 is commenced by
pressing the pharmaceutical injection switch 4 (see FIG.
3) provided to the outer peripheral surface of the main
body case 1.
[0049] More specifically, the motor 13 of the piston
drive mechanism 101 is actuated, the gear 12 linked to
the motor 13 rotates, and this rotation of the gear 12 turns
the feed screw 11, converting to the linear motion of the
piston 10.
[0050] When the piston 10 moves downward, the distal
end of the piston 10 hits a gasket (not shown) at the rear
end of the pharmaceutical cartridge (see FIG. 7), and
when the piston 10 is then moved after this, the pharma-
ceutical inside the pharmaceutical cartridge 9 goes
through the injection needle 16 mounted to the tip of the
pharmaceutical cartridge 9 and is injected under the skin.

Operation During Ejection of Cartridge Holder 7

[0051] The operation during ejection of the cartridge
holder 7 will now be described through reference to FIGS.
8 and 9. FIG. 8 shows the state during the ejection of the
cartridge holder 7 of the pharmaceutical injection device
in this embodiment. FIG. 9 is a detail view of the U part
in FIG. 8.
[0052] When the pharmaceutical injection operation
described through FIGS. 6 and 7 above is completed and
there is no more pharmaceutical in the pharmaceutical
cartridge 9, the cartridge holder 7 has to be opened up
to replace the pharmaceutical cartridge 9.
[0053] More specifically, in FIG. 6, when the piston 10
moves the gasket of the pharmaceutical cartridge 9 to
the distal end, and all of the pharmaceutical in the phar-
maceutical cartridge 9 has been injected, the piston 10
is retracted to its home position by the piston drive mech-
anism 101.
[0054] After this, the pharmaceutical cartridge 9 needs
to be replaced, so the piston 10 is moved above its home
position as shown in FIGS. 8 and 9 (see FIG. 5b).
[0055] At this point, the protrusion 10b at the upper end
part of the piston 10 and the protrusion 22b of the lever
22 come into contact, so the lever 22 moves upward at
the same time.
[0056] Also, the ejector tab 20 attached to the lower

end of the lever 22 is moved upward at the same time
while compressing the spring 21 that is biasing it, and
this operation disengages the ejector tab 20 from the
latched component 19.
[0057] At this point, the cartridge holder 7 is opened
outward from the main body case 1 by the biasing force
of the eject spring 18, with the shaft support 17 serving
as a fulcrum.
[0058] Here, whether or not the cartridge holder 7 has
been opened can be detected by an opening and closing
detector switch 24 provided near the ejector tab 20 (see
FIG. 5a, etc.).
[0059] Before this eject operation is performed, the in-
jection needle 16 mounted to the injection needle mount-
ing component 3 needs to be removed for the sake of
safety, so a display prompting the removal of the injection
needle 16 is given on the display component 5 provided
to the front face of the main body case 1.
[0060] Also, the removal of the injection needle 16 can
be detected by the injection needle detector switch 15.

Operation When Cartridge Holder 7 is Closed

[0061] FIG. 10 is a cross section of the pharmaceutical
injection device when the cartridge holder 7 is closed.
FIG. 11 is a detail view of the W part in FIG. 10.
[0062] FIGS. 10 and 11 show the state when the piston
10 has been moved to its home position after the ejection
operation described through FIGS. 8 and 9 above.
[0063] At this point, as the piston 10 goes back to its
home position, the lever 22 and the ejector tab 20 also
descend, returning to the initial state (see FIG. 4) at the
home position of the piston 10.
[0064] However, since the cartridge holder 7 at this
point is still open, the latched component 19 and the ejec-
tor tab 20 are not engaged.
[0065] After this, the pharmaceutical cartridge 9 is re-
placed, and when the cartridge holder 7 is moved so that
it closes to the main body case 1 side, the sloped part
19b of the latched component 19 rides up over the sloped
part 20b of the ejector tab 20 as shown in FIG. 10, finally
the latched component 19 and the ejector tab 20 engage,
and this state is maintained.
[0066] In other words, that cartridge holder 7 that has
returned to its initial state and that houses the replaced
pharmaceutical cartridge 9 is held within the main body
case 1. Control Configuration
[0067] FIG. 12 is a block diagram of the electrical circuit
in the main body case 1 of the pharmaceutical injection
device 100, and the surrounding area. A controller 25
has a CPU 250, is connected to various I/O interfaces
and drive systems, and performs control over these.
[0068] More specifically, in terms of interface compo-
nents, the CPU 250 of the controller 25 is connected to
the power switch 2, the pharmaceutical injection switch
4, the setting switches 6, etc., and checks the input of
the various control switches.
[0069] In terms of state detection, the CPU 250 of the
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controller 25 is also connected to the injection needle
detector switch 15, which detects the mounting state of
the injection needle 16, the opening and closing detector
switch 24, which detects whether the cartridge holder 7
is open or closed, and so forth.
[0070] In terms of the drive system for the piston 10,
the motor 13 that drives the piston 10 is connected to the
CPU 250 inside the controller 25 via a dedicated motor
control circuit 27 that controls this motor. Also, an encod-
er 28 that detects position information about the piston
10 is connected to the motor 13, and outputs pulses to
the CPU 250 according to the rotation of the motor 13.
The CPU 250 counts the pulses outputted by the encoder
28, and thereby calculates the amount of movement of
the piston 10. Furthermore, the home point sensor 23,
which senses the home position of the piston 10, is con-
nected to the CPU 250, and the CPU 250 recognizes the
current piston position by using the output of the encoder
28 and the output of the home point sensor 23. A memory
32 is connected to the CPU 250, and the recognized cur-
rent piston position is stored as piston position informa-
tion. This piston position information is a positive or neg-
ative numerical value, and when the piston position in-
formation is zero, it means that the piston is in its home
position. When the piston position information is positive,
it means that the piston is below the home position. Con-
versely, when the piston position information is negative,
it means that the piston is above the home position. The
absolute value of the piston position information indicates
the distance the piston has moved from its home position.
[0071] More specifically, when the trailing edge of the
protrusion 10a provided to the piston 10 crosses the
home point sensor 23, it is concluded that the piston is
in its home position, and the CPU 250 resets the piston
position information stored in the memory 32 to zero. The
CPU 250 then updates the value by adding or subtracting
one to the piston position information according to the
drive direction of the motor 13 every time the encoder 28
connected to the motor 13 outputs one pulse. In this way,
the CPU 250 can always recognize the current piston
position by using the piston position information stored
in the memory 32. The memory 32 here is constituted by
an EEPROM or another such nonvolatile memory, and
the piston position information stored in the memory 32
is preserved when the power to the device is shut off.
This piston position information is always reset to zero
when the trailing edge of the protrusion 10a provided to
the piston 10 crosses the home point sensor 23. That is,
the home point sensor 23 is used to correct the piston
position. The CPU 250 monitors the output of the home
point sensor 23, and since it is possible that some kind
of malfunction has occurred in the operation of the device
when the error with respect to zero in the piston position
information stored in the memory 32 upon detecting that
the home point sensor 23 is in its home position has ex-
ceeded a specific threshold, processing is performed to
display a warning on the display component 5 and halt
operation, etc.

[0072] In addition, a buzzer 30 that alerts the user when
an error occurs is connected to the CPU 250 via a buzzer
control circuit 29 that controls the buzzer 30, inside the
controller 25. The display component 5, which displays
various messages, numerical values, and so forth, is con-
nected to the CPU 250 via a dedicated display circuit 31
that controls the display component 5, inside the control-
ler 25. The display component 5 is constituted by an LCD
panel or the like. Furthermore, the memory 32, which
stores dosages, administration data, and so forth, and a
timer 33, which measures the elapsed time, are installed
in the controller 25 and connected to the CPU 250. A
battery 26, which is the power supply for the device, is
also installed and connected to the controller 25. Also,
the pharmaceutical injection device 100 in this embodi-
ment is provided with a near field communication com-
ponent 25a that can communicate with the portable ter-
minal 300, and the near field communication component
25a is connected to the controller 25. This near field com-
munication component 25a will be discussed in detail
below.

Operation of Ejector Mechanism of Pharmaceutical In-
jection Device

[0073] The operation of the ejector mechanism will now
be described through reference to the flowchart in FIG.
13.
[0074] FIG. 13 assumes a timing at which it has be-
come necessary to eject (open up) the cartridge holder
7, but examples of the timing of this ejection include when
all of the pharmaceutical in the above-mentioned phar-
maceutical cartridge 9 has been completely injected, and
when it becomes necessary to replace an expired phar-
maceutical.
[0075] The latter case, when it is necessary to replace
an expired pharmaceutical, is, for example, a case in
which a specific length of time (five weeks in this case)
has elapsed since a pharmaceutical cartridge 9 whose
expiration date is determined to be five weeks from the
start of use was installed in the pharmaceutical injection
device.
[0076] In this case, if the timer 33 is started at the point
when the pharmaceutical cartridge 9 is replaced, and the
time on the timer 33 has gone past the specified time, a
period overrun error is determined, and control is per-
formed to replace the pharmaceutical cartridge 9.
[0077] The point when the timer 33 is started here may,
for example, be at the point when the pharmaceutical
cartridge 9 has been replaced and the opening and clos-
ing detector switch 24 has detected that the cartridge
holder 7 is closed, or at the point when the pharmaceu-
tical in the pharmaceutical cartridge 9 is administered for
the first time (the start of pharmaceutical administration).
[0078] The condition for needing to replace the phar-
maceutical cartridge 9 can be when the pharmaceutical
in the pharmaceutical cartridge 9 runs out, when the phar-
maceutical has expired, etc.
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[0079] As shown in FIG. 13, if it is necessary to replace
the pharmaceutical cartridge 9, the controller 25 uses the
opening and closing detector switch 24 to detect whether
or not the cartridge holder 7 is closed (S1 in FIG. 13).
[0080] At this point, if the cartridge holder 7 is open, a
display prompting the user to replace the pharmaceutical
cartridge 9 and close the cartridge holder 7 is displayed
on the LCD panel that is the display component 5 (S12
in FIG. 13).
[0081] On the other hand, if the cartridge holder 7 is
closed, the controller 25 uses the home point sensor 23
to confirm whether or not the piston 10 has returned to
near its home position (S2 in FIG. 13).
[0082] At this point the home point sensor 23 deter-
mines that the piston 10 is near its home position if the
protrusion 10a is within the detection range of the home
point sensor 23. The detection range here encompasses
not only when the trailing edge of the protrusion 10a has
crossed the home point sensor 23, but also when the
protrusion 10a has crossed the home point sensor 23
from above, that is, when the leading edge of the protru-
sion 10a has crossed the home point sensor 23.
[0083] If the piston 10 has not returned to its home
position, the controller 25 actuates the motor control cir-
cuit 27, rotates the motor 13, and moves the piston 10 in
the retraction direction (the pull-out direction D) (S3 in
FIG. 13).
[0084] When the rotation of the motor 13 in S3 has
caused the trailing edge of the protrusion 10a to cross
the home point sensor 23, the piston 10 is assumed to
have returned to its home position, and there is a transi-
tion from S2 to S4. The motor 13 is stopped at this point.
[0085] If the home point sensor 23 in S2 has confirmed
that the piston 10 is near its home position, or in S3 that
the piston 10 has returned to its home position, the con-
troller 25 uses the injection needle detector switch 15 to
confirm whether or not the injection needle 16 is mounted
(S4 in FIG. 13).
[0086] If the injection needle 16 is still mounted, the
controller 25 causes the display component 5 to display
a message prompting the user to remove the injection
needle 16 (S5 in FIG. 13).
[0087] If the injection needle 16 has been removed,
the controller 25 causes the display component 5 to dis-
play a message prompting the user to open the cartridge
holder 7 (S6 in FIG. 13).
[0088] Next, the operation of actually opening up the
cartridge holder 7 is performed (S7 in FIG. 13).
[0089] More specifically, the controller 25 commands
the motor control circuit 27 to rotate the motor 13 and
move the piston 10 further in the retraction direction (the
pull-out direction D) from the home position.
[0090] Consequently, as shown in FIG. 5b, the protru-
sion 10b of the piston 10 comes into contact with the
protrusion 22b of the lever 22, and the entire slender
lever 22 moves upward. Along with this, the ejector tab
20 that is adjacent and attached to the lower side of the
lever 22 also retracts upward, moving away from the

latched component 19 provided to the main body case
1, and disengaging.
[0091] When the latched component 19 is disengaged
from the ejector tab 20, as shown in FIGS. 8 and 9, the
biasing force of the eject spring 18 causes the cartridge
holder 7 to open outward, with the shaft support 17 serv-
ing as the fulcrum.
[0092] The controller 25 uses the opening and closing
detector switch 24 to confirm whether or not the cartridge
holder 7 has been opened (S8 in FIG. 13).
[0093] If the cartridge holder 7 has not been opened,
the flow returns to S7 in FIG. 13, and the retraction of the
piston 10 is continued.
[0094] Next, if the cartridge holder 7 is open, the con-
troller 25 again advances the piston 10 in the insertion
direction C via the motor control circuit 27, the motor 13,
the gear 12, the feed screw 11, etc., moving it to the home
position (S9 in FIG. 13).
[0095] The controller 25 then uses the home point sen-
sor 23 to detect or confirm whether or not the piston 10
has returned to its home position (S10 in FIG. 13), and
if it has not returned to the home position, the control
goes back to S9 in FIG. 13, and the advance of the piston
10 is continued.
[0096] If the piston 10 has returned to its home position,
the controller 25 causes the motor control circuit 27 to
stop the motor 13, thus stopping the piston 10 (S11 in
FIG. 13).
[0097] Next, the controller 25 causes the display com-
ponent 5 to display a message prompting the user to
replace the pharmaceutical cartridge 9 and to close the
cartridge holder 7 after this replacement (S12 in FIG. 13).
[0098] The pharmaceutical cartridge 9 is then re-
placed, and the opening and closing detector switch 24
then detects whether or not the cartridge holder 7 has
been closed (S13 in FIG. 13).
[0099] If the cartridge holder 7 is still open, the control
goes back to S12, and the controller 25 waits for it to be
closed.
[0100] If it is confirmed that the cartridge holder 7 is
closed, the procedure is ended. At this point the timer 33
(see FIG. 12) may be started.

Communication Component of Pharmaceutical Injection 
Amount

[0101] A feature of this embodiment is that with the
pharmaceutical injection device 100, the pharmaceutical
injection amount for a patient 200 can be set with the
portable terminal 300 belonging to the patient 200.
[0102] More specifically, when the patient 200 or
someone else uses the portable terminal 300 to input
pharmaceutical injection amount change conditions,
these pharmaceutical injection amount change condi-
tions are transmitted over the network 400 to the health
care worker-use information terminal 500, and when the
health care worker changes the pharmaceutical injection
amount, the injection amount change setting is transmit-
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ted through the portable terminal 300 to the pharmaceu-
tical injection device 100.
[0103] To this end, with the pharmaceutical injection
device 100, in addition to the above configuration, the
near field communication component 25a is connected
to the controller 25 as shown in FIG. 12.
[0104] This near field communication component 25a
is provided inside the main body case 1.

Portable Terminal

[0105] FIG. 14 is a block diagram of the control con-
figuration of the portable terminal 300 in this embodiment.
[0106] The portable terminal 300 shown in FIG. 1 is
what is commonly called a cell phone, and has a near
field communication component 34, a controller 35, a
communication component 36, a memory 37, a display
component 38, and an input component 39. The near
field communication component 34 is able to communi-
cate with the near field communication component 25a
of the pharmaceutical injection device 100. The controller
35 is connected to the near field communication compo-
nent 34. The communication component 36, the memory
37, the display component 38, and the input component
39 are connected to the controller 35. The input compo-
nent 39 is constituted by a touch screen or the like.
[0107] Of these, because the near field communication
component 34 makes use of NFC, the portable terminal
300 and the pharmaceutical injection device 100 can per-
form near field communication between the near field
communication component 25a and the near field com-
munication component 34.
[0108] This portable terminal 300 is also able to com-
municate with the health care worker-use information ter-
minal 500 via the communication component 36 and the
network 400.
[0109] This portable terminal 300 is also provided with
a power switch 40, an acceleration sensor 41, a bright-
ness sensor 42, a microphone 43, a buttery 44, a sounder
45, and a GPS 46. These are connected to the controller
35.

Health Care Worker-use Information Terminal

[0110] FIG. 15 is a block diagram of the control con-
figuration of the health care worker-use information ter-
minal 500 in this embodiment.
[0111] As shown in FIG. 15, the health care worker-
use information terminal 500, which can be connected
to the portable terminal 300 over the network 400, has a
communication component 47, a controller 48, a memory
49, a display component 50, and an input component 51.
The communication component 47 is able to communi-
cate with the communication component 36 of the port-
able terminal 300 over the network 400. The controller
48 is connected to the communication component 47.
The memory 49, the display component 50, and the input
component 51 are connected to the controller 48.

[0112] The health care worker-use information termi-
nal 500 is also connected to a near field communication
component 52 that can perform near field communication
with the near field communication component 34 of the
portable terminal 300, and an external storage device
53. The health care worker-use information terminal 500
is further provided with a battery 44, the power switch
40, etc.
[0113] The near field communication component 52
makes use of near field wireless communication (NFC)

2. Operation

[0114] Next, the operation of the pharmaceutical injec-
tion system in this embodiment will be described, and an
example of how the pharmaceutical injection system of
the present invention is controlled will also be discussed.

2-1 Input of Injection Amount Change Conditions

[0115] FIGS. 16A to 16C are flowcharts of the opera-
tion involved in changing the pharmaceutical injection
amount at the portable terminal 300. FIGS. 17A and 17B
illustrate the operation involved in changing the pharma-
ceutical injection amount, and focus on the display com-
ponent 38. The states of the display component 38 in
FIGS. 17A and 17B are when the patient 200 inputs
change conditions for changing the pharmaceutical in-
jection amount. Also, the states of the display component
38 in FIGS. 17A and 17B are given the numbers from
the steps S in FIGS. 16A to 16D, and show the states of
the display component 38 in these steps S.
[0116] Specifically, when a pharmaceutical injection
amount change program stored in the memory 37 is
launched in a state in which the power switch 40 of the
portable terminal 300 has been turned on, a pharmaceu-
tical injection amount change conditions input screen is
displayed on the display component 38 (S101 in FIG.
16A, and S101 in FIG. 17).
[0117] In view of this, in S102, when the user touches
an inject key 601 appearing on the display component
38 (S101 in FIG. 16A), a reference injection amount set
by a health care worker is initially displayed on the display
component 38 (S103 in FIG. 16A, and S103 in FIG. 17).
[0118] Since an inject key 602 is also displayed on the
display component 38 on the screen where the reference
injection amount is displayed (S103 in FIG. 17), when
this inject key 602 is touched, the health care worker
confirms the pharmaceutical injection amount, after
which the pharmaceutical injection device 100 is used to
inject the pharmaceutical. This operation will be de-
scribed below.
[0119] Meanwhile, in S103 in FIG. 17A, when an adjust
key 603 for adjusting the dose displayed on the display
component 38 is touched, an adjustment mode selection
key is displayed on the display component 38 (S104 and
S105 in FIG. 16A, and S105 in FIG. 17A). That is, if the
pharmaceutical injection amount does not need to be ad-
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justed, the above-mentioned inject key 602 is selected,
but if adjustment is needed, the adjust key 603 is select-
ed.
[0120] When a simple adjustment key 604 is touched,
an increase key 605 and a decrease key 606 are dis-
played on the display component 38 (S106 and S107 in
FIG. 16A, and S107 in FIG. 17A). Specifically, the in-
crease key 605 is selected when the user wants to in-
crease the pharmaceutical injection amount, and the de-
crease key 606 is selected when the user wants to de-
crease the pharmaceutical injection amount. The two
states shown in S107 in FIG. 17A are when each of these
keys has been selected, with the selected key being high-
lighted.
[0121] In S107 in FIG. 17A, when either the increase
key 605 or the decrease key 606 is operated (S108 in
FIG. 16A), a screen for inputting the reason that key was
selected is then displayed on the display component 38
(S109 in FIG. 16A and S109 in FIG. 17A). Information
related to the adjustment amount, regarding whether the
increase key 605 or the decrease key 606 was operated,
is transmitted to the health care worker-use information
terminal 500 along with the change reason (discussed
below) in S115 (discussed below). The reasons for
changing the pharmaceutical injection amount are preset
by a health care worker, and in this embodiment blood
glucose level, meal size, amount of activity (also called
amount of exercise), and scheduled administration date
and time are set.
[0122] In this embodiment, first of all, a high key 607,
a normal key 608, and a low key 609 are displayed on
the display component 38 to select whether the blood
glucose level measured the last time was high, normal,
or low (S109 in FIG. 16A and S109 in FIG. 17A). An
example of "high" here is when the average blood glu-
cose level over the past two to three days is above 200
mg/dL, and is above 160 mg/dL before breakfast. An ex-
ample of "normal" is when the average blood glucose
level over the past two to three days is 80 to 200 mg/dL,
and is 60 to 160 mg/dL before breakfast. An example of
"low" is when the average blood glucose level over the
past two to three days is below 80 mg/dL, and is below
60 mg/dL before breakfast. The level cutoffs are set so
that they can be checked in "Help."
[0123] Next, a large key 610, a normal key 611, and a
small key 612 are displayed on the display component
38 to select whether the meal size was large, normal, or
small (S110 in FIG. 16A and S110 in FIG. 17A). Examples
of the reason for this change include a patient whose
intake energy is suppressed by dietetic therapy. An ex-
ample of "large" is when the intake energy is above 1200
kcal/day and the carbohydrate count is above 500 g/day.
An example of "normal" is when the intake energy is 600
to 1200 kcal/day and the carbohydrate count is 200 to
500 g/day. An example of "small" is when the intake en-
ergy is below 600 kcal/day and the carbohydrate count
is below 200 g/day. The level cutoffs are set so that they
can be checked in "Help."

[0124] Next, a low key 613, a normal key 614, and a
high key 615 are displayed on the display component 38
to select whether the amount of activity was low, normal,
or high (S111 in FIG. 16A and S111 in FIG. 17A). Exam-
ples of the reason for this change include a patient whose
energy consumption in walking is guided by exercise
therapy. An example of "high" is when the consumed
energy is above 2000 kcal/day, the number of steps is
above 10,000 per day, and the metabolic equivalents is
above 5 per day. An example of "normal" is when the
consumed energy is 1000 to 2000 kcal/day, the number
of steps is 2000 to 10,000 per day, and the metabolic
equivalents is 1 to 5 per day. An example of "low" is when
the consumed energy is below 1000 kcal/day, the
number of steps is below 2000 per day, and the metabolic
equivalents is below 1 per day. The level cutoffs are set
so that they can be checked in "Help."
[0125] Next, a late key 616, an on time key 617, and
an early key 618 are displayed on the display component
38 to select whether the pharmaceutical administration
time was late, on time, or early (S112 in FIG. 16A and
S112 in FIG. 17A). Examples of the reason for this
change include a patient for whom a change in the sched-
uled administration time is permitted. An example of "late"
is when the user has forgotten to take an injection, that
is, when it is done later than the scheduled time. An ex-
ample of "early" is when the user wants to take an injec-
tion before going out, that is, when it is done earlier than
the scheduled time. Another example of "early" is when
the user wants to take an additional injection because
the dose was too low the previous time. The level cutoffs
are set so that they can be checked in "Help."
[0126] When these four conditions are inputted, an in-
put confirmation screen is displayed on the display com-
ponent 38 (S113 in FIG. 16A and S113 in FIG. 17A). On
this input confirmation screen are displayed a display
component 619 on which a change reason is displayed,
an OK key 620, and an "Again" key 621 for setting the
change reason again. If the user wishes to take an injec-
tion after confirmation, the above-mentioned OK key 620
is selected, and if the user wishes to redo a reason se-
lection, the again key 621 is selected.
[0127] When the OK key 620 is operated, information
related to the change reason (an example of pharmaceu-
tical injection amount setting conditions) and the adjust-
ment amount is transmitted to the health care worker-
use information terminal 500 over the network 400 (S113,
S 114, and S 115 in FIG. 16A, 16B and S113 in FIG. 17A).
[0128] When the change reason is transmitted, a
screen indicating "under inquiry" is displayed on the dis-
play component 38 (S116 in FIG. 16B and S116 in FIG.
17A).
[0129] When an end key 622 is pressed on the under
inquiry screen (S117 in FIG. 16B), the power is switched
off.
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2-2 Injection Amount Change

[0130] FIG. 18A is a flowchart of the method for con-
trolling the pharmaceutical injection system in this em-
bodiment. S100 in FIG. 18A, in which change conditions,
etc., are inputted from the input component 39, indicates
S101 to S114 in FIG. 16A.
[0131] As discussed above, information related to the
change reason (an example of pharmaceutical injection
amount setting conditions) and the adjustment amount
is transmitted from the portable terminal 300 to the health
care worker-use information terminal 500 (S115 in FIG.
16B and S115 in FIG. 18A).
[0132] The health care worker-use information termi-
nal 500 can receive the change reason and information
related to the adjustment amount via the communication
component 47 (S301 in FIG. 18A). The health care work-
er then uses the health care worker-use information ter-
minal 500 to input a change (increase or decrease) in
the pharmaceutical injection amount from the input com-
ponent 51 in a state in which the above are displayed on
the display component 50 (S302 in FIG. 18A).
[0133] The pharmaceutical amount finally set by the
health care worker, the name of the patient 200, and the
date are then recorded in the memory 49 along with the
conditions inputted by the patient 200 (such as the above-
mentioned blood glucose level, meal size, amount of ac-
tivity, and other information) (S303 in FIG. 18A).
[0134] Also, the pharmaceutical amount finally set by
the health care worker (an example of the pharmaceutical
injection amount), the name of the patient 200, and the
date are also transmitted to the communication compo-
nent 36 of the portable terminal 300 via the communica-
tion component 47 of the health care worker-use infor-
mation terminal 500 along with the above-mentioned
conditions (such as the above-mentioned blood glucose
level, meal size, amount of activity, and other information)
(S304 in FIG. 18A).
[0135] When information about the pharmaceutical in-
jection amount is transmitted from the health care worker-
use information terminal 500 in a state in which the under
inquiry screen is being displayed, the portable terminal
300 receives the information about the pharmaceutical
injection amount (S119 in FIG. 16C). This case (when
the control proceeds from S116 to S 119) is a case in
which the portable terminal 300 receives information re-
lated to the pharmaceutical injection amount from the
health care worker-use information terminal 500 right
away after the physician 501 or other health care worker
checks the change reason with the health care worker-
use information terminal 500 and sets the dose.
[0136] On the other hand, if the power to the portable
terminal 300 is temporarily turned off in S 117 before the
information about the pharmaceutical injection amount
is received from the health care worker-use information
terminal 500, and if the power to the portable terminal
300 is turned back on after the physician 501 has checked
the change reason with the health care worker-use infor-

mation terminal 500 and set the dose, the portable ter-
minal 300 receives the information about the pharma-
ceutical injection amount (S119 in FIG. 16C).
[0137] Meanwhile, if information about the pharmaceu-
tical injection amount has not been received from the
health care worker-use information terminal 500 after the
power to the portable terminal 300 is turned on the next
time, a screen indicating that the dose is under inquiry is
displayed on the display component 38 (S118 in FIG.
16C and S118 in FIG. 17B), and the portable terminal
300 waits to receive the pharmaceutical injection amount.
[0138] Once the portable terminal 300 receives the
pharmaceutical injection amount (S119 in FIG. 16C), the
controller 35 of the portable terminal 300 records the
above-mentioned change reason (such as the above-
mentioned blood glucose level, meal size, amount of ac-
tivity, and other information) and the pharmaceutical
amount finally set by the health care worker, the name
of the patient 200, and the date in the memory 37 (S121
in FIG. 18A).
[0139] A screen indicating that the administration in-
quiry is complete is then displayed on the display com-
ponent 38 of the portable terminal 300 (S122 in FIG. 16C
and S122 in FIG. 17B).
[0140] The near field communication component 34 of
the portable terminal 300 is then move closer to the near
field communication component 25a of the pharmaceu-
tical injection device 100, whereupon the pharmaceutical
amount set by the health care worker is transmitted from
the portable terminal 300 to the pharmaceutical injection
device 100 (S118 in FIG. 18A), and a screen indicating
that dose setting is complete is displayed on the display
component 38 (S124 in FIG. 16C and S124 in FIG. 17B).
[0141] The pharmaceutical injection device 100 then
receives the pharmaceutical amount set by the health
care worker (S401 in FIG. 18A).
[0142] The pharmaceutical injection device 100
records the pharmaceutical amount set by the health care
worker in the memory 32 (S402 in FIG. 18A).

2-3 Pharmaceutical Injection

[0143] The injection of the pharmaceutical is executed
on the basis of the pharmaceutical amount recorded to
the memory 32. FIG. 18B is a flowchart of the pharma-
ceutical injection and the subsequent operation.
[0144] In injecting the pharmaceutical, the controller
25 executes the above-mentioned pharmaceutical injec-
tion operation shown in FIGS. 6 and 7 on the basis of the
pharmaceutical amount stored in the memory 32 (S403
in FIG. 18B).
[0145] That is, the injection of the pharmaceutical in
the pharmaceutical cartridge 9 is commenced by press-
ing the pharmaceutical injection switch 4 (see FIG. 3)
provided to the outer peripheral surface of the main body
case 1, as shown in FIGS. 6 and 7.
[0146] More specifically, the motor 13 of the piston
drive mechanism 101 is actuated, the gear 12 linked to
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the motor 13 rotates, and this rotation of the gear 12 turns
the feed screw 11, converting to the linear motion of the
piston 10.
[0147] When the piston 10 moves downward (insertion
direction C), the distal end of the piston 10 hits a gasket
(not shown) at the rear end of the pharmaceutical car-
tridge (see FIG. 7). After that, the piston 10 is moved,
causing the pharmaceutical inside the pharmaceutical
cartridge 9 to go through the injection needle 16 mounted
to the tip of the pharmaceutical cartridge 9 and be injected
under the skin of the patient 200.
[0148] When the pharmaceutical injection operation
ends, the pharmaceutical injection device 100 records
the pharmaceutical administration history (administra-
tion log) in the memory 32 (S404 in FIG. 18B). This phar-
maceutical administration history (administration log) in-
cludes the amount of pharmaceutical injected under the
skin, the change reason transmitted to the health care
worker-use information terminal 500 when the pharma-
ceutical injection amount is set, and so forth. Aside from
the change reason, information related to the adjustment
amount transmitted to the health care worker-use infor-
mation terminal 500 when the pharmaceutical injection
amount is set (such as information about the selection
of the low key 613 or the high key 615) may also be
transmitted.
[0149] After this pharmaceutical injection operation,
the pharmaceutical administration history (administra-
tion log) is transmitted from the pharmaceutical injection
device 100 to the portable terminal 300 (S405 in FIG.
18B).
[0150] The portable terminal 300 receives the pharma-
ceutical administration history (administration log) from
the pharmaceutical injection device 100 (S210 in FIG.
16D and S124 in FIG. 18B).
[0151] Upon receiving the administration history, the
portable terminal 300 records the pharmaceutical admin-
istration history (administration log) in the memory 32
(S211 in FIG. 16D and S125 in FIG. 18B).
[0152] After this, the portable terminal 300 transmits
the pharmaceutical administration history (administra-
tion log) to the health care worker-use information termi-
nal 500 (S126 in FIG. 18B), and the power is turned off
(S212 in FIG. 16D).
[0153] Upon receiving the pharmaceutical administra-
tion history (administration log) and the change reason,
etc., from the pharmaceutical injection device 100 (S305
in FIG. 18B), the health care worker-use information ter-
minal 500 records the pharmaceutical administration his-
tory (administration log) in the memory 49 (S306 in FIG.
18B).
[0154] Meanwhile, if the inject key 602 is selected in
S102, an inquiry about the dose is transmitted to the
health care worker-use information terminal 500 in order
to confirm whether the pharmaceutical injection amount
is the reference injection amount, and there is no problem
(S201 in FIG. 16B). To put this another way, there is an
inquiry as to whether no change is needed.

[0155] When the transmission is performed, an under
inquiry screen is displayed (S116 in FIG. 16B and S116
in FIG. 17A).
[0156] Since the rest of the control is the same as
above, it will not be described again. As to the change
reason received by the portable terminal 300 in S121, if
the health care worker is of the same opinion as the pa-
tient 200 and determines there is no need for adjustment,
then "no change" is recorded.
[0157] Thus, in this embodiment, when the patient 200
inputs a desire to change the pharmaceutical injection
amount according to his own condition and health man-
agement situation as in FIG. 17A from his own portable
terminal 300, this desire is transmitted over the network
400 to the health care worker-use information terminal
500.
[0158] The health care worker examines the pharma-
ceutical change in light of this desire and the change
reason (such as the above-mentioned blood glucose lev-
el, meal size, amount of activity, and other information),
and sends it back from the health care worker-use infor-
mation terminal 500 over the network 400 to the portable
terminal 300 of the patient 200.
[0159] The patient 200 can transmit this result via the
near field communication component 34 of the portable
terminal 300 to the near field communication component
25a of the pharmaceutical injection device 100, and
thereby change the pharmaceutical injection amount.
[0160] This final pharmaceutical dose (injection
amount) is then stored along with the date, the change
reason (such as the above-mentioned blood glucose lev-
el, meal size, amount of activity, and other information)
in the memory 49 of the health care worker-use informa-
tion terminal 500 and the memory 37 of the portable ter-
minal 300.
[0161] Therefore, the health care worker and the pa-
tient 200 can cooperate on future improvements on the
basis of this data at the time of later consultation.
[0162] More specifically, FIG. 19 shows what is dis-
played on the display component 50 of the health care
worker-use information terminal 500 and on the display
component 38 of the portable terminal 300 owned by the
patient 200.
[0163] The display on the display component 50 of the
health care worker-use information terminal 500 shown
in FIG. 19 can be produced by operating the input com-
ponent 51. Also, the display on the display component
38 of the portable terminal 300 can be produced by op-
erating the input component 39.
[0164] In FIG. 19, A is the date, B is the dose (injection
amount), C is the change reason (such as the above-
mentioned blood glucose level, meal size, amount of ac-
tivity, and other information), D is the reference dose set
for each patient 200, E is the adjusted dose, and F is the
change in blood glucose level. Also, a is the amount of
activity, b is the blood glucose level, and c is the meal size.
[0165] The health care worker can use the health care
worker-use information terminal 500 to set a determina-
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tion criterion for determining the validity of the adjustment
amount of the pharmaceutical dose. The validity of the
adjustment amount change due to the change reason
transmitted from the portable terminal 300 is determined
on the basis of this determination criterion.
[0166] Reasons for increasing the adjustment amount
are when the blood glucose level is high, when the meal
size is large, when the amount of activity is low, and when
the administration date is late, and one point can be add-
ed for each. Specifically, when the blood glucose level
is high, when the meal size is large, when the amount of
activity is low, and when the administration date is late,
this results in a total of four points.
[0167] Cases when no adjustment is needed are when
the blood glucose level is normal, when the meal size is
normal, when the amount of activity is normal, and when
the administration date is as scheduled, in which cases
no points are added, and if all of these categories are
normal, this results in a total of zero points.
[0168] Reasons for decreasing the adjustment amount
are when the blood glucose level is low, when the meal
size is small, when the amount of activity is high, and
when the administration date is early, and one point can
be subtracted for each. Specifically, when the blood glu-
cose level is low, when the meal size is small, when the
amount of activity is high, and when the administration
date is early, this results in a total of minus four points.
[0169] The health care worker can set the determina-
tion criterion so that the adjustment amount is set higher
when there is a total of 2 to 4 points, no adjustment is
performed when the point total is from -1 to +1, and the
adjustment amount is set lower when the point total is
from -4 to -2. Further, if the reference dose is 40 U, for
example, the higher dose can be set to 42 U, for example,
and the lower dose to 38 U. Thus, the health care worker
sets the dose high or low and sets the determination cri-
terion from the point total for setting the adjustment
amount high, normal, or low.
[0170] That is, the dose set on February 26 was 40 U,
but on February 27 the patient did some exercise (a), but
the blood glucose level (b) was high and the meal size
(c) was large, so the point total was +1. Therefore, it is
determined from the above determination criterion not to
perform adjustment, and the resulting pharmaceutical
dose is 40 U.
[0171] By contrast, on February 28, the blood glucose
level (b) was low and the meal size (c) was also small,
so the point total is -2 points. Accordingly, it is decided
from the determination criterion to set the adjustment
amount lower, so the pharmaceutical dose is set to 38
U, which is 2 U lower than the reference dose of 40 U.
[0172] On March 1, the amount of activity was low (a),
the blood glucose level (b) was high, and the meal size
(c) was large, so the point total is +3 points. Therefore,
it is decided from the determination criterion to set the
adjustment amount higher, so the pharmaceutical dose
is set to 42 U, which is 2 U higher than the reference
dose of 40 U.

[0173] A higher amount of activity (a) is a reason for
decreasing the dose, so this is shown below the line L
and in a lighter color. On the other hand, a lower amount
of activity (a) is a reason for increasing the dose, so this
is shown above the line L and in a darker color. A lower
blood glucose level (b) is a reason for decreasing the
dose, so this is shown below the line L and in a lighter
color. On the other hand, a higher blood glucose level
(b) is a reason for increasing the dose, so this is shown
above the line L and in a darker color. A smaller meal
size (c) is a reason for decreasing the dose, so this is
shown below the line L and in a lighter color. On the other
hand, a larger meal size (c) is a reason for increasing the
dose, so this is shown above the line L and in a darker
color.
[0174] When FIG. 19 is displayed on the display com-
ponent 50 of the health care worker-use information ter-
minal 500 and on the display component 38 of the port-
able terminal 300 owned by the patient 200, the health
care worker and the patient 200 can share, in an easy to
understand fashion, specific measures to take in the fu-
ture. Therefore, a future improvement plan can be carried
out more easily.

3. Main Features

3-1

[0175] The pharmaceutical injection system in this em-
bodiment comprises the pharmaceutical injection device
100 for injecting a pharmaceutical, the portable terminal
300 for setting a pharmaceutical injection amount for the
pharmaceutical injection device 100, and the health care
worker-use information terminal 500 that is capable of
communicating with the portable terminal 300.
[0176] The portable terminal 300 has the input com-
ponent 39 (an example of a first input component), the
communication component 36 (an example of a first
transmitter, and an example of a first receiver), and the
near field communication component 34 (an example of
a second transmitter). The input component 39 is used
to input pharmaceutical injection amount setting condi-
tions for setting the pharmaceutical injection amount. The
communication component 36 transmits the inputted
pharmaceutical injection amount setting conditions to the
health care worker-use information terminal 500. The
communication component 36 receives a pharmaceuti-
cal injection amount set on the basis of the pharmaceu-
tical injection amount setting conditions transmitted from
the health care worker-use information terminal 500. The
near field communication component 34 transmits the
received pharmaceutical injection amount to the phar-
maceutical injection device 100.
[0177] The health care worker-use information termi-
nal 500 has the communication component 47 (an ex-
ample of a second receiver, and an example of a third
transmitter) and the input component 51 (an example of
a second input component). The communication compo-
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nent 47 receives the pharmaceutical injection amount
setting conditions transmitted from the portable terminal
300. The input component 51 is used to input the phar-
maceutical injection amount set on the basis of the re-
ceived pharmaceutical injection amount setting condi-
tions. The communication component 47 transmits the
inputted pharmaceutical injection amount to the portable
terminal 300.
[0178] The pharmaceutical injection device 100 has
the cartridge holder 7, the main body case 1, the piston
10, the piston drive mechanism 101, the near field com-
munication component 25a (an example of a third receiv-
er), and the controller 25. The cartridge holder 7 allows
the pharmaceutical cartridge 9 to be mounted to it. The
cartridge holder 7 is provided openably and closeably to
the main body case 1. The piston 10 can be inserted into
the pharmaceutical cartridge 9 mounted to the cartridge
holder 7 inside the main body case 1. The piston drive
mechanism 101 moves the piston 10 so that it is inserted
into the pharmaceutical cartridge 9. The near field com-
munication component 25a receives the pharmaceutical
injection amount transmitted from the portable terminal
300. The controller 25 drives the piston drive mechanism
101 on the basis of the received pharmaceutical injection
amount.
[0179] In this embodiment, for example, when phar-
maceutical injection amount setting conditions are input-
ted by the patient from the input component 39 of the
portable terminal 300, the pharmaceutical dose set by
the health care worker is transmitted through the portable
terminal 300 to the pharmaceutical injection device 100,
so the pharmaceutical dose can be changed without hav-
ing to go to a medical facility, which is extremely conven-
ient for the user.

3-2

[0180] Also, in the above embodiment, the portable ter-
minal 300 further has the memory 37 (an example of a
first memory) and the display component 38 (an example
of a first display component). The memory 37 stores the
pharmaceutical injection amount setting conditions input-
ted to the input component 39 (the first input component)
and the pharmaceutical injection amount received from
the health care worker-use information terminal 500. The
display component 38 displays the pharmaceutical injec-
tion amount and the pharmaceutical injection amount set-
ting conditions stored in the memory 37 in graph format.
The health care worker-use information terminal 500 fur-
ther has the memory 49 (an example of a second mem-
ory) and the display component 50 (an example of a sec-
ond display component). The memory 49 stores the phar-
maceutical injection amount setting conditions transmit-
ted from the portable terminal 300 and the pharmaceu-
tical injection amount inputted from the input component
51 (an example of a second input component). The dis-
play component 50 (an example of a second display com-
ponent) displays the pharmaceutical injection amount

and the pharmaceutical injection amount setting condi-
tions stored in the memory 49 in graph format.
[0181] Accordingly, the pharmaceutical injection
amount and the pharmaceutical injection amount setting
conditions stored in the memory 37 can be displayed on
the display component 38 of the portable terminal 300
on the basis of an instruction from the input component
39. Also, the pharmaceutical injection amount and the
pharmaceutical injection amount setting conditions
stored in the memory 49 can be displayed on the display
component 50 of the health care worker-use information
terminal 500 on the basis of an instruction from the input
component 51.
[0182] In other words, the patient and the health care
worker can each continuously store the pharmaceutical
injection amount and the pharmaceutical injection
amount setting conditions with the portable terminal 300
and the health care worker-use information terminal 500,
respectively, and they can also do visual checks, which
makes it easier to deal with disease, and convenience is
good from this standpoint as well.

3-3

[0183] With the pharmaceutical injection system in this
embodiment, the change reason (an example of phar-
maceutical injection amount setting conditions) and in-
formation related to an adjustment amount for adjusting
the pharmaceutical injection amount are inputted to the
input component 39 (an example of a first input compo-
nent). The communication component 36 (an example
of a first transmitter) transmits information related to the
adjustment amount to the health care worker-use infor-
mation terminal 500. A determination criterion that is set
in order to determine the validity of an adjustment amount
is inputted to the input component 51 (an example of a
second input component). The health care worker-use
information terminal 500 further has the display compo-
nent 50 (an example of a second display component).
The display component 50 displays the adjustment
amount, the change reason (an example of pharmaceu-
tical injection amount setting conditions), and the deter-
mination result based on the determination criterion. The
communication component 47 (an example of a third
transmitter) transmits advice to the patient 200 (an ex-
ample of a user) and evaluation comments inputted via
the input component 51 on the basis of the determination
result to the portable terminal 300 along with the deter-
mination result.
[0184] This allows the patient 200 to receive advice
without a visit to the physician 501.

3-4

[0185] The method for controlling the pharmaceutical
injection system of the above embodiment is a method
for controlling a pharmaceutical injection system com-
prising the pharmaceutical injection device 100 for inject-
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ing a pharmaceutical, the portable terminal 300 for setting
a pharmaceutical injection amount for the pharmaceuti-
cal injection device 100, and the health care worker-use
information terminal 500 that is capable of communicat-
ing with the portable terminal 300, said method compris-
ing S100 (an example of a first input step), S115 (an
example of a first transmission step), S301 (an example
of a first reception step), S302 (an example of a second
input step), S304 (an example of a second transmission
step), S116 (an example of a second reception step),
S118 (an example of a third transmission step), S401 (an
example of a third reception step), and S402 (an example
of a storage step).
[0186] S100 (an example of a first input step) is a step
of inputting pharmaceutical injection amount setting con-
ditions for setting a pharmaceutical injection amount.
S115 (an example of a first transmission step) is a step
of transmitting the inputted pharmaceutical injection
amount setting conditions from the portable terminal 300
to the health care worker-use information terminal 500.
S301 (an example of a first reception step) is a step in
which the health care worker-use information terminal
500 receives the pharmaceutical injection amount setting
conditions transmitted from the portable terminal 300.
S302 (an example of a second input step) is a step in
which the pharmaceutical injection amount set on the
basis of the received pharmaceutical injection amount
setting conditions is inputted to the health care worker-
use information terminal 500. S304 (an example of a sec-
ond transmission step) is a step of transmitting the input-
ted pharmaceutical injection amount from the health care
worker-use information terminal 500 to the portable ter-
minal 300. S116 (an example of a second reception step)
is a step in which the portable terminal 300 receives the
pharmaceutical injection amount transmitted from the
health care worker-use information terminal 500. S118
(an example of a third transmission step) is a step of
transmitting the received pharmaceutical injection
amount from the portable terminal 300 to the pharma-
ceutical injection device 100. S401 (an example of a third
reception step) is a step in which the pharmaceutical in-
jection device 100 receives the pharmaceutical injection
amount transmitted from the portable terminal 300. S402
(an example of a storage step) is a step of storing the
received pharmaceutical injection amount in the pharma-
ceutical injection device 100.

4. Other Embodiments

[0187] An embodiment of the present invention is de-
scribed above, but the present invention is not limited to
or by the above embodiment, and various modifications
are possible without departing from the gist of the inven-
tion.

(A)

[0188] In the above embodiment, blood glucose level,

meal size, and amount of activity are provided as reasons
for changing the pharmaceutical injection amount, and
determination criteria (in the above embodiment, high
(large) (-4 to -2), normal (-2 to 2), and low (small) (2 to
4)) are provided so as to change the adjustment amount
in three stages (high (large), normal, and low (small)) on
the basis of the point total, with each reason accounting
for one point, but the change reasons may be weighted
and the determination criteria may be provided so that
the adjustment amount is changed in five stages.
[0189] For example, the weighting of the change rea-
sons can be set as follows. In the case of blood glucose
level, 2 points can be given for "high," 0 points for "nor-
mal," and -2 points for "low." In the case of meal size,
+1.5 points can be given for "large," 0 points for "normal,"
and -1.5 points for "small." For amount of activity, +1 point
can be given for "high," 0 points for "normal," and -1 point
for "low." If the administration date is given as another
change reason, +0.5 point can be given for "late," 0 points
for "normal," and -0.5 point for "early."
[0190] The determination criteria can also be such that
an adjustment amount level 1 is determined when the
point total is at least 3 and no more than 5, an adjustment
amount level 2 is determined when the point total is at
least 1.5 and less than 3, an adjustment amount level 3
is determined when the point total is greater than -1.5
and no more than 1.5, an adjustment amount level 4 is
determined when the point total is greater than -3 and no
more than -1.5, and an adjustment amount level 5 is de-
termined when the point total is at least -5 and no more
than -3. If we let the reference dose be 40 U, then the
amount will be 45 U at adjustment amount level 1, 42 U
at adjustment amount level 2, 40 U at adjustment amount
level 3, 38 U at adjustment amount level 4, and 35 U at
adjustment amount level 5.
[0191] Specifically, if weighting is performed using the
data shown in FIG. 19, on February 27 the patient did
some exercise (a), but the blood glucose level (b) was
high and the meal size (c) was large, so the point total
was 2 - 1 + 1.5 = 2.5 points, as shown in FIG. 20. There-
fore, the adjustment amount level 2 is determined from
the above-mentioned determination reference, and as a
result the pharmaceutical dose is set at 42 U.
[0192] By contrast, on February 28, the blood glucose
level (b) was low and the meal size (c) was also small,
so the point total is -2 - 1.5 = -3.5 points. Therefore, the
adjustment amount level 5 is determined from the above-
mentioned determination reference, and the pharmaceu-
tical dose is set at 35 U, which is 5 U lower than the
reference dose of 40 U.
[0193] On March 1, the amount of activity was low (a),
the blood glucose level (b) was high, and the meal size
(c) was large, so the point total is 1 + 2 + 1.5 = 4.5 points.
Therefore, the adjustment amount level 1 is determined
from the above-mentioned determination reference, and
as a result the pharmaceutical dose is set at 45 U, which
is 5 U higher than the reference dose of 40 U.
[0194] Setting as above may, for example, result in a
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situation in which it is unfavorable to lower the adjustment
amount, such as when the blood glucose level is high,
the meal size is small, the amount of activity is high, and
the administration date is early, but such situations can
be made less likely to occur by weighting the change
reasons.
[0195] When the determination criteria are thus set in
five stages, the display screen shown in S107 in FIG.
17A may be changed to the screen shown in FIGS. 21a
to 21d.
[0196] In FIG. 17A, since the adjustment amount levels
desired by the patient 200 are in three stages, two differ-
ent keys are displayed, namely, the increase key 605
and the decrease key 606, but in FIG. 21, because there
are five stages, four different keys are provided, namely,
a high key 620, a somewhat high key 621, a somewhat
low key 622, and a low key 623. Specifically, the patient
200 uses the high key 620 to increase the pharmaceutical
dose, uses the somewhat high key 621 to increase the
pharmaceutical dose somewhat, uses the somewhat low
key 622 to decrease the pharmaceutical dose somewhat,
and uses the low key 623 to decrease the pharmaceutical
dose. Four states are shown in which each of these keys
is selected, with the selected key being highlighted.
[0197] Because the patient 200 is the one who per-
forms the key selection, a change in the settings accord-
ing to the wishes of the patient 200 is not necessarily
performed by a health care worker. Therefore, informa-
tion related to the adjustment amount need not be trans-
mitted to the health care worker-use information terminal
500, but the wishes of the patient can be conveyed to
the health care worker by transmitting the adjustment
amount level desired by the patient 200 (an example of
information related to the adjustment amount) to the
health care worker-use information terminal 500. This
allows both parties to be cognizant of adjustment to the
pharmaceutical dose, which can be helpful in treatment.
[0198] Furthermore, weighting of the change reasons
may also be performed when there are three stages to
the adjustment amount.

(B)

[0199] Also, since the portable terminal 300 belonging
to the patient 200 is provided with the near field commu-
nication component 34, and the health care worker-use
information terminal 500 is provided with the near field
communication component 52, communication between
the portable terminal 300 and the health care worker-use
information terminal 500 can be performed between the
near field communication component 34 and the near
field communication component 52 using near field com-
munication, without going over the network 400.
[0200] The near field communication component 52
provided to the health care worker-use information ter-
minal 500 need not be provided if no near field commu-
nication is to be performed.

(C)

[0201] In the above embodiment, the health care work-
er transmits the final dose (injection amount) of the phar-
maceutical along with the date and so forth to the portable
terminal 300, but a determination result, comments, ad-
vice, and so forth from the physician 501 may also be
transmitted.
[0202] FIG. 22 is a flowchart of the operation of the
pharmaceutical injection system when a determination
result, comments, advice, and so forth from the physician
501 are transmitted from the health care worker-use in-
formation terminal 500 to the portable terminal 300. FIG.
22 differs from FIG. 18A in that S127 to S129 and S307
to S309 are added.
[0203] In S306, a diagnosis is made by the physician
501 after the health care worker-use information terminal
500 has recorded the pharmaceutical administration his-
tory (administration log) in the memory 49.
[0204] Next, a determination result, comments, advice,
and so forth from the physician 501 are inputted through
the input component 51 to the health care worker-use
information terminal 500 (S307 in FIG. 22), and the de-
termination result, comments, advice, and so forth are
stored in the memory 49 (S308 in FIG. 22).
[0205] Next, the determination result, comments, ad-
vice, and so forth are transmitted from the communication
component 47 of the health care worker-use information
terminal 500 to the portable terminal 300 (S309 in FIG.
22).
[0206] Upon receiving the determination result, com-
ments, advice, and so forth (S127 in FIG. 22), the portable
terminal 300 stores them in the memory 37 via the com-
munication component 36 (S128 in FIG. 22).
[0207] The portable terminal 300 then displays the re-
ceived determination result, comments, advice, and so
forth on the display component 38 (S129 in FIG. 22).
[0208] An example of the determination result, com-
ments, advice, and so forth from the physician 501 will
now be described.

(C-1)

[0209] FIG. 23 shows an example of the determination
result, comments, advice, and so forth from the physician
501. In FIG. 23, an example is shown in which there are
five stages of adjustment amount, with the change rea-
sons weighted as shown in FIG. 20.
[0210] This example shows the adjustment amount in-
putted by the patient 200 on the administration date, the
change reason, the valid adjustment amount at the health
care worker-use information terminal 500, the determi-
nation result and evaluation comments by the physician
501, and advice to the patient 200. The determination
result and comments may be transmitted once a week,
for example.
[0211] On February 27, for instance, the patient 200
wishes to increase the adjustment amount somewhat,
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and since the valid adjustment amount according to the
health care worker-use information terminal 500 of the
physician 501 calls for increasing somewhat, the adjust-
ment amounts match, and the determination result is
"good." Also, a comment from the physician 501 of "Since
blood glucose was low the next day, either the dose may
not be adjusted, or activity may be reduced" is transmitted
to the portable terminal 300.
[0212] Meanwhile, on February 28, the patient 200
wishes to decrease the adjustment amount somewhat,
but since the blood glucose level is low, the meal size is
small, the amount of activity is normal, and the adminis-
tration date is as scheduled, the point total is -2 - 1.5 =
-3.5. Therefore, the physician 501 determines that a de-
crease is appropriate for the adjustment amount. Also,
the physician 501 gives a determination result of "fair,"
and comments "A small adjustment amount is preferable,
but a higher blood glucose level the next day may be a
result of that."
[0213] As discussed above, the patient 200 can man-
age his own health on the basis of advice from the phy-
sician 501 by having the physician transmit comments.
Specifically, if the adjustment amount desired by the pa-
tient 200 matches the adjustment amount ultimately de-
cided by the physician 501, the determination result is
marked "good." If the adjustment amount desired by the
patient 200 is higher or somewhat higher, and the ad-
justment amount ultimately decided by the physician 501
is somewhat higher or higher, the determination result is
marked with "fair." Also, if the adjustment amount desired
by the patient 200 is lower or somewhat lower, and the
adjustment amount ultimately decided by the physician
501 is somewhat lower or lower, the determination result
is marked with "fair."
[0214] If, for example, the valid determination result is
somewhat lower or lower, even though the patient 200
desires an adjustment amount that is somewhat higher
or higher, or if the valid determination result is somewhat
higher or higher, even though the patient 200 desires an
adjustment amount that is somewhat lower or lower, the
determination result is marked "no good," and a comment
is left to the effect that there is an error in the adjustment.

(C-2)

[0215] FIG. 24 shows an example of determination re-
sults, comments, advice, and so forth from the physician
501 when the change reasons are weighted and there
are three stages to the adjustment amount.
[0216] The weighting of the change reasons can be
set as follows, for example. In the case of blood glucose
level, 2 points can be given for "high," 0 points for "nor-
mal," and -2 points for "low." In the case of meal size,
+1.5 points can be given for "large," 0 points for "normal,"
and -1.5 points for "small." For amount of activity, +1 point
can be given for "high," 0 points for "normal," and -1 point
for "low." If the administration date is given as another
change reason, +0.5 point can be given for "late," 0 points

for "normal," and -0.5 point for "early."
[0217] As a valid adjustment amount, it is set higher
(42 U) if the point total is 2.5 to 5 points, set to no adjust-
ment (40 U) if the point total is -2 to 2 points, and set
lower (38 U) if the point total is -2.5 to -5 points.
[0218] For example, on February 26, the patient 200
desires no adjustment, and the adjustment amount rec-
ommended by the health care worker-use information
terminal 500 of the physician 501 is also no adjustment,
so the adjustment amounts match, and the determination
result is "good."
[0219] Meanwhile, on February 27, the patient 200 de-
sires no adjustment, but the blood glucose level is high,
the meal size is large, the amount of activity is high, and
the administration date is as scheduled, so the point total
is 2 + 1.5 -1 = 2.5. Therefore, the physician 501 deter-
mines an increase to be appropriate for the adjustment
amount. Also, the physician 501 marks the determination
result as "fair," and comments "An increase is preferable
for the adjustment amount. Let’s reduce meal size."
[0220] As discussed above, the patient 200 can man-
age his own health on the basis of advice from the phy-
sician 501 by having the physician transmit comments.
Specifically, if the adjustment amount desired by the pa-
tient 200 matches the adjustment amount ultimately de-
cided by the physician 501, the determination result is
marked "good." If the adjustment amount desired by the
patient 200 is no adjustment or higher, and the adjust-
ment amount ultimately decided by the physician 501 is
higher or no adjustment, the determination result is
marked with "fair." Also, if the adjustment amount desired
by the patient 200 is no adjustment or lower, and the
adjustment amount ultimately decided by the physician
501 is lower or no adjustment, the determination result
is marked with "fair."
[0221] If the valid determination result is lower, even
though the adjustment amount desired by the patient 200
is higher, or if the valid determination result is higher,
even though the adjustment amount desired by the pa-
tient 200 is lower, etc., the determination result is marked
"no good," and a comment is left to the effect that there
is an error in the adjustment.
[0222] The adjustment amount may be in three stages,
with no weighting performed for each change reason.

(D)

[0223] In the above embodiment, the communication
component 36 of the portable terminal 300 served as
both an example of the first transmitter of the present
invention and as an example of the first receiver, but a
transmitter and a receiver may be provided separately.

(E)

[0224] In the above embodiment, the communication
component 47 of the health care worker-use information
terminal 500 served as both an example of the third trans-
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mitter of the present invention and as an example of the
second receiver, but a transmitter and a receiver may be
provided separately.

Embodiment 2

[0225] Next, the pharmaceutical injection system in
Embodiment 2 pertaining to the present invention will be
described.
[0226] The pharmaceutical injection system in Embod-
iment 2 differs from the one in Embodiment 1 in that no
portable terminal is provided, and a change to the ad-
justment amount is made by the pharmaceutical injection
device to which pharmaceutical amount adjustment con-
ditions have been inputted by the physician 501 ahead
of time. Therefore, the patient 200 does not have to visit
the physician 501 every time he wishes to change the
adjustment amount, making the system more conven-
ient.
[0227] Specifically, in Embodiment 1 the portable ter-
minal 300 is used for inputting change reasons 1 to 4,
but in Embodiment 2 the change reasons to 4 are inputted
with the pharmaceutical injection device, and changes
to the adjustment amount are made by using setting in-
formation inputted from the health care worker-use infor-
mation terminal ahead of time, at the pharmaceutical in-
jection device on the basis of the result of inputting the
change reasons to 1 to 4.

1. Configuration

Pharmaceutical Injection System

[0228] FIG. 25 shows the configuration of the pharma-
ceutical injection system in Embodiment 2. As shown in
FIG. 25, the pharmaceutical injection system in Embod-
iment 2 comprises a pharmaceutical injection device
1100 and a health care worker-use information terminal
500.
[0229] The pharmaceutical injection device 1100 is ca-
pable of near field communication with the health care
worker-use information terminal 500, and receives phar-
maceutical amount adjustment from the health care
worker-use information terminal 500 when the patient
200 visits the physician 501.

Pharmaceutical Injection Device

[0230] The pharmaceutical injection device 1100 in
this embodiment has the same basic structure as in Em-
bodiment 1, but comprises a setting information memory
1101 for adjusting the pharmaceutical amount, a change
reason weighting determination component 1102, an in-
jection amount calculation processor 1103, etc. In Em-
bodiment 2, components that are the same as in Embod-
iment 1 will not be described again.
[0231] FIG. 26 is a control block diagram of the phar-
maceutical injection device 1100 in Embodiment 2. The

pharmaceutical injection device 1100 in Embodiment 2
has the configuration of the pharmaceutical injection de-
vice 100, but there is also configuration not shown in FIG.
26 (for instance, the display component 5 is connected
to the display circuit 31, but this is not shown in FIG. 26).
[0232] A controller 1025 of the pharmaceutical injec-
tion device 1100 in Embodiment 2 is provided with a
memory 32 that includes the setting information memory
1101 and an administration log memory 1104, the
change reason weighting determination component
1102, the injection amount calculation processor 1103,
a power supply controller 1105, a display operation con-
troller 1106, an injection controller 1107, a cartridge/nee-
dle mounting detector 1108, a motor rotation controller
1109, a piston movement distance sensor 1110, a com-
munication controller 1111, a time management control-
ler 1112, a buzzer control circuit 29, a motor control circuit
27, and a timer 33.
[0233] The setting information memory 1101 is a part
of the memory 32, and stores setting information for ad-
justing and setting the pharmaceutical injection amount
that is inputted by the physician 501 to the health care
worker-use information terminal 500 and received
through the near field communication component 25a.
[0234] The change reason weighting determination
component 1102 performs weighting when changing
from the reference dose on the basis of the change rea-
sons inputted by the patient 200 from the display com-
ponent 5.
[0235] The injection amount calculation processor
1103 calculates an adjustment amount on the basis of
the point total for each change reason after weighting,
and adds the adjustment amount to the reference dose
to calculate the pharmaceutical injection amount.
[0236] The administration log memory 1104 is a part
of the memory 32, and stores a pharmaceutical admin-
istration history (administration log).
[0237] The power supply controller 1105 controls the
power switch 2 and the battery 26, and supplies power
when the power switch 2 is pressed.
[0238] The display operation controller 1106 is con-
nected to the display component 5 via the display circuit
31, and is also connected to the setting switches 6 and
the pharmaceutical inject switch. More specifically, the
keys displayed on the display component 5 can be se-
lected with the setting switches 6 under control of the
display operation controller 1106. As shown in FIG. 2,
there are three setting switches 6, so the middle key can
be an enter key, and the keys on either side can be select
keys for moving up and down. When a plurality of keys
are displayed on the display component 5 (S103 in FIG.
17A), up and down selection is performed with the select
keys, and the selected key can be entered with the enter
key. Thus, in Embodiment 2, the patient 200 uses the
setting switches 6 to manipulate the keys displayed on
the display component 5, and thereby inputs the change
reasons and so forth described in Embodiment 1.
[0239] The injection controller 1107 controls the motor
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control circuit 27 via the motor rotation controller 1109
on the basis of the movement distance of the piston
sensed by the piston movement distance sensor 1110
using the encoder 28 and the home point sensor 23. The
injection controller 1107 is also connected to the car-
tridge/needle mounting detector 1108, and the car-
tridge/needle mounting detector 1108 detects the mount-
ing of the cartridge and needle on the basis of the detec-
tion results of the injection needle detector switch 15 and
the opening and closing detector switch 24.
[0240] The communication controller 1111 controls
communication with the near field communication com-
ponent 52 of the health care worker-use information ter-
minal 500 by the near field communication component
25a.
[0241] The time management controller 1112 manag-
es control of the timer 33.
[0242] The configuration of the health care worker-use
information terminal 500 is the same as in Embodiment 1.

2. Operation

Operation of Pharmaceutical Injection System

[0243] FIG. 27 is a flowchart of the control of the phar-
maceutical injection system in Embodiment 2.
[0244] As shown in FIG. 27, first setting information is
inputted by the physician 501 through the input compo-
nent 51 (S1310 in FIG. 27). Examples of setting informa-
tion include the reference dose, the adjustment amount
level, change reason data for dose adjustment, combi-
nations of change reasons, and weighting parameters.
[0245] The inputted setting information is transmitted
from the near field communication component 52 to the
pharmaceutical injection device 1100 by communication
between the near field communication component 25a
of the pharmaceutical injection device 1100 and the near
field communication component 52 of the health care
worker-use information terminal 500 when the patient
200 visits the physician 501 (S1320 in FIG. 27).
[0246] When the setting information is transmitted from
the near field communication component 52 to the phar-
maceutical injection device 1100, the pharmaceutical in-
jection device 1100 performs the following operations.

Operation of Pharmaceutical Injection Device

[0247] The operation of the pharmaceutical injection
device in Embodiment 2 will be described for each other
components of the pharmaceutical injection device 1100.
Operation of Communication Controller
[0248] FIG. 28 is a flowchart of the operation of the
communication controller 1111.
[0249] When the communication controller 1111 re-
ceives setting information from the health care worker-
use information terminal 500 (S1410 in FIG. 27), the com-
munication controller 1111 controls the near field com-
munication component 25a to start communication

processing (S661), after which adjustment amount set-
ting data (setting information) is received and communi-
cation end processing is performed as shown in S662
and S663 (S664). Operation of Setting Information Mem-
ory
[0250] FIG.29 is a flowchart of the operation of the set-
ting information memory 1101. The setting information
memory 1101 receives setting information from the
health care worker-use information terminal 500 by per-
forming communication between the near field commu-
nication component 25a of the pharmaceutical injection
device 1100 and the near field communication compo-
nent 52 of the health care worker-use information termi-
nal 500 when the patient 200 visits the physician 501
(S610 in FIG. 29 and S1410 in FIG. 27). The pharma-
ceutical injection device 1100 records the received set-
ting information in the setting information memory 1101
of the memory 32 (S611 in FIG. 29 and S1420 in FIG. 27).
[0251] FIGS. 30A to 30C show setting information
transmitted from the health care worker-use information
terminal 500 to the pharmaceutical injection device 1100.
[0252] The reference dose and the adjustment amount
level are shown in FIG. 30A. When five-stage adjustment
is performed according to the point total, the units of the
pharmaceutical dose to be increased or decreased are
shown in the adjustment amount levels 1 to 5. For exam-
ple, the reference dose is set to 40 units, and +5 units is
set in the case of the adjustment amount level 1. When
three-stage adjustment is performed according to the
point total, the increase or decrease units are set for the
adjustment amount levels 1 to 3. In FIG. 30A, the adjust-
ment amount levels are depicted for three-stage and five-
stage, but just one of these may be transmitted to the
pharmaceutical injection device 1100. Also, the configu-
ration may be such that both sets of data are transmitted,
and the patient 200 can select between five-stage ad-
justment and three-stage adjustment.
[0253] In FIG. 30B, change reason data is shown for
dose adjustment, with blood glucose shown as change
reason 1, meal size as change reason 2, activity as
change reason 3, and "other" as change reason 4. For
each change reason, examples of the text string that is
selected include "high," "normal," and "low," and a refer-
ence for selecting the text string is given as help. For
example, if high is selected for blood glucose level, which
is change reason 1, a decision can be made by referring
to the text in the help section: "Average blood glucose
level for past 2 to 3 days: at least 200 mg/dL, before
breakfast: at least 160 mg/dL."
[0254] FIG. 30C shows combinations of change rea-
sons and weighting parameters. Also shown are deter-
mination thresholds for the adjustment amount level after
weighting of the change reasons. For example, if the point
total is +3 to +5, the pharmaceutical injection amount is
adjusted to "high" as adjustment amount level 1.
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Operation of Display Operation Controller

[0255] The operation of the display operation controller
1106 will now be described. The display operation con-
troller 1106 controls display, etc., in the inputting of
change reasons using the display component 5, the set-
ting switches 6, etc. (S1430 in FIG. 27).
[0256] The display on the display component 5 of the
pharmaceutical injection device 1100 in Embodiment 2
is the same as those in FIGS. 17A to 17C, and so will be
described by using FIGS. 17A to 17C.
[0257] FIG. 31 is a flowchart of the operation of the
display operation controller 1106. As shown in FIG. 31,
first a menu selection screen is displayed (S600, and
S103 in reference FIG. 17A). Here, if the inject key 602
is selected (S601), an injection implementation screen
is displayed on the display component 5 (S602), and
pharmaceutical injection is performed using the pharma-
ceutical injection device 1100 in injection mode (S603).
Once pharmaceutical injection is implemented, an injec-
tion completion screen is displayed on the display com-
ponent 5 (S604). The display on the injection implemen-
tation screen, screen transition in injection mode, the in-
jection completion screen, and so forth will not be de-
scribed.
[0258] Meanwhile, if the adjust key 603 (S103 in ref-
erence FIG. 17A) is selected in S605, the display is given
in adjustment mode (S605). The display in adjustment
mode is the same up to the display of the adjustment
screen in S 105 to S112 described in Embodiment 1, and
then a change reason confirmation screen is displayed
(S606, and S113 in reference FIG. 17A).
[0259] When OK is then selected in S606, a menu
screen displaying the pharmaceutical dose after adjust-
ment is displayed (S608).

Operation of Change Reason Weighting Determination 
Component

[0260] The operation of the change reason weighting
determination component 1102 will now be described.
FIG. 32 is a flowchart of the operation of the change rea-
son weighting determination component 1102. The
change reason weighting determination component
1102 and the injection amount calculation processor
1103 (below-mentioned) calculate the pharmaceutical in-
jection amount from the inputted change reasons on the
basis of the received setting information (S1440 in FIG.
27).
[0261] The change reason weighting determination
component 1102 reads weighting parameters for adjust-
ment points from the setting information memory 1101
(S620).
[0262] Then, the change reason weighting determina-
tion component 1102 calculates the adjustment points
from the selection input for change reason 1 (blood glu-
cose) given by the display operation controller 1106
(S621). Here, for example, if the patient 200 selects

"high" for blood glucose in the case of five-stage weight-
ing, the adjustment points for change reason 1 will be +2
points (FIGS. 30B and 30C).
[0263] Then, the change reason weighting determina-
tion component 1102 calculates the adjustment points
from the selection input for change reason 2 (meal size)
given by the display operation controller 1106 (S622).
Here, for example, if the patient 200 selects "large" for
meal size in the case of five-stage weighting, the adjust-
ment points for change reason 2 will be +1.5 points (FIGS.
30B and 30C).
[0264] Then, the change reason weighting determina-
tion component 1102 calculates the adjustment points
from the selection input for change reason 3 (activity)
given by the display operation controller 1106 (S623).
Here, for example, if the patient 200 selects "high" for
the amount of activity in the case of five-stage weighting,
the adjustment points for change reason 3 will be -1.0
point (FIGS. 30B and 30C).
[0265] Then, the change reason weighting determina-
tion component 1102 calculates the adjustment points
from the selection input for change reason 4 (other) given
by the display operation controller 1106 (S624). Here,
for example, if the patient 200 selects "as scheduled" for
administration date and time in the case of five-stage
weighting, the adjustment points for change reason 4 will
be 0 points (FIGS. 30B and 30C).
[0266] Then, the change reason weighting determina-
tion component 1102 calculates the point total on the
basis of an adjustment point total calculation formula
(S625). Using the above-mentioned change reasons 1
to 4 as an example, the point total is 2 + 1.5 - 1 + 0 = 2.5
points. This point total is temporarily stored in the setting
information memory 1101.

Operation of Injection Amount Calculation Processor

[0267] The operation of the injection amount calcula-
tion processor 1103 will now be described. FIG. 33 is a
flowchart of the operation of the injection amount calcu-
lation processor 1103.
[0268] The injection amount calculation processor
1103 reads the reference amount, the adjustment
amount, and the point total from the setting information
memory 1101 (S630).
[0269] Next, the injection amount calculation proces-
sor 1103 determines from the point total whether or not
the adjustment amount level is 1 (S631). If the point total
corresponds to adjustment amount level 1, the adjust-
ment amount of adjustment amount level 1 is added to
the reference dose (S637). After this, the injection
amount calculation processor 1103 stores the pharma-
ceutical dose after the addition of the adjustment amount
of adjustment amount level 1 in the setting information
memory 1101 (S636).
[0270] In S631, if the point total does not correspond
to adjustment amount level 1, the injection amount cal-
culation processor 1103 determines whether or not the
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point total corresponds to adjustment amount level 2
(S632). If the point total corresponds to adjustment
amount level 2, the adjustment amount of adjustment
amount level 2 is added to the reference dose (S638).
After this, the injection amount calculation processor
1103 stores the pharmaceutical dose after the addition
of the adjustment amount of adjustment amount level 2
in the setting information memory 1101 (S636).
[0271] In S632, if the point total does not correspond
to adjustment amount level 2, the injection amount cal-
culation processor 1103 determines whether or not the
point total corresponds to adjustment amount level 3
(S633). If the point total corresponds to adjustment
amount level 3, the adjustment amount of adjustment
amount level 3 is added to the reference dose (S639).
After this, the injection amount calculation processor
1103 stores the pharmaceutical dose after the addition
of the adjustment amount of adjustment amount level 3
in the setting information memory 1101 (S636).
[0272] In S633, if the point total does not correspond
to adjustment amount level 3, the injection amount cal-
culation processor 1103 determines whether or not the
point total corresponds to adjustment amount level 4
(S634). If the point total corresponds to adjustment
amount level 4, the adjustment amount of adjustment
amount level 4 is added to the reference dose (S640).
After this, the injection amount calculation processor
1103 stores the pharmaceutical dose after the addition
of the adjustment amount of adjustment amount level 4
in the setting information memory 1101 (S636).
[0273] In S634, if the point total does not correspond
to adjustment amount level 4, the injection amount cal-
culation processor 1103 adds the adjustment amount of
adjustment amount level 5 to the reference dose (S635).
After this, the injection amount calculation processor
1103 stores the pharmaceutical dose after the addition
of the adjustment amount of adjustment amount level 5
in the setting information memory 1101 (S636).
[0274] In the above example, since the point total is
+2.5 points, it can be seen from FIG. 30C that this cor-
responds to adjustment amount level 2, which is "some-
what higher." At adjustment amount level 2, as shown in
FIG. 30A, +2 units are added to the reference dose. If
we let the reference dose be 40 units, then the pharma-
ceutical dose after addition becomes 42 units (U). This
pharmaceutical dose is stored in the setting information
memory 1101.

Operation of Administration Log Memory

[0275] The operation of the administration log memory
after completion of pharmaceutical administration will
now be described.
[0276] FIG. 34 is a flowchart of the operation of the
administration log memory. When pharmaceutical ad-
ministration is complete (S650, and S1450 in FIG. 27),
the administration log memory 1104 acquires the admin-
istration date and time from the time management con-

troller 1112 (S651).
[0277] Then, the administration log memory 1104 ac-
quires the change reasons from the change reason
weighting determination component 1102 (S652).
[0278] The administration log memory 1104 acquires
the adjustment amount and the reference amount if there
is to be adjustment in S653 (S656). If there is no adjust-
ment, just the reference amount is acquired (S654).
[0279] Next, the administration log memory 1104
stores the acquired reference amount, or the reference
amount and the adjustment amount, in the pharmaceu-
tical administration history (administration log) (S655,
and S1460 in FIG. 27).

Operation of Communication Controller

[0280] When the patient 200 visits the physician 501
and tries to examine the pharmaceutical dose, as shown
in S665 and S666 in FIG. 28, the communication con-
troller 1111 transmits pharmaceutical administration his-
tory (administration log) data to the health care worker-
use information terminal 500 via the near field commu-
nication component 25a, and performs communication
end processing (S664, and S1470 in FIG. 27).
[0281] As shown in S1410 in FIG. 27, the health care
worker-use information terminal 500 receives the phar-
maceutical administration history (administration log) da-
ta through the near field communication component 52.
[0282] The data shown in FIG. 35 (administration date,
administration time, reference dose, adjustment dose,
etc.) is an example of the data transmitted by the com-
munication controller 1111 to the health care worker-use
information terminal 500. Consequently, a graph such as
that shown in FIGS. 19 and 20, for example, can be dis-
played on the health care worker-use information termi-
nal 500, and the physician 501 can give advice to the
patient 200.

3. Main Features

3-1

[0283] The pharmaceutical injection device 1100 in
Embodiment 2 comprises the cartridge holder 7, the main
body case 1, the piston 10, the piston drive mechanism
101, the display component 5, the setting switches 6 (an
example of a third input component), the near field com-
munication component 25a (an example of a fourth re-
ceiver), the setting information memory 1101, the change
reason weighting determination component 1102, and
the injection amount calculation processor 1103 (an ex-
ample of a pharmaceutical injection amount computer).
[0284] The cartridge holder 7 allows the pharmaceuti-
cal cartridge 9 to be mounted to it. The cartridge holder
7 is provided openably and closeably to the main body
case 1. The piston 10 can be inserted into the pharma-
ceutical cartridge 9 mounted to the cartridge holder 7
inside the main body case 1. The piston drive mechanism
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101 moves the piston 10 so that it is inserted into the
pharmaceutical cartridge 9.
[0285] The display component 5 and the setting switch-
es 6 are used by the patient 200 to input pharmaceutical
injection amount setting conditions (change reasons,
etc.) for setting the pharmaceutical injection amount. The
near field communication component 25a is able to re-
ceive setting information (reference dose, adjustment
amount level, etc.) from the health care worker-use in-
formation terminal 500 to which is inputted setting infor-
mation for setting the pharmaceutical injection amount.
The setting information memory 1101 stores the received
setting information. The change reason weighting deter-
mination component 1102 and the injection amount cal-
culation processor 1103 calculate the pharmaceutical in-
jection amount on the basis of the setting information,
from the inputted pharmaceutical injection amount set-
ting conditions.
[0286] Consequently, if the patient 200 wishes to
change the pharmaceutical injection amount, the phar-
maceutical injection device 1100 can adjust the reference
amount by calculating the adjustment amount on the ba-
sis of the setting information inputted by the physician
501.
[0287] Accordingly, the patient 200 does not have to
visit the physician 501 every time he wishes to change
the pharmaceutical injection amount, which is more con-
venient.

3-2

[0288] The pharmaceutical injection device 1100 in
Embodiment 2 further comprises the near field commu-
nication component 25a (an example of a fourth trans-
mitter) that transmits information related to the pharma-
ceutical administration history (administration log) to the
health care worker-use information terminal 500.
[0289] This allows the physician 501 to refer to the
pharmaceutical administration history (administration
log) and give the patient 200 the appropriate advice.

3-3

[0290] The method for controlling a pharmaceutical in-
jection system in Embodiment 2 is a method for control-
ling a pharmaceutical injection system that comprises
the pharmaceutical injection device 1100 for injecting a
pharmaceutical, and the health care worker-use informa-
tion terminal 500 that is able to transmit setting informa-
tion for setting the pharmaceutical injection amount to
the pharmaceutical injection device 1100, said method
comprising S1310 (an example of a third input step),
S1320 (an example of a fourth transmission step), S1410
(an example of a fourth reception step), S1420 (an ex-
ample of a second storage step), S1430 (an example of
a fourth input step), S1440 (an example of a computation
step), and S1460 (an example of a third storage step).
S1310 (an example of a third input step) involves input-

ting a determination criterion for determining the validity
of a pharmaceutical injection amount as setting informa-
tion to the health care worker-use information terminal
500. S1320 (an example of a fourth transmission step)
involves transmitting the inputted setting information
from the health care worker-use information terminal 500
to the pharmaceutical injection device 1100. S1410 (an
example of a fourth reception step) involves the pharma-
ceutical injection device 1100 receiving the setting infor-
mation transmitted from the health care worker-use in-
formation terminal 500. S1420 (an example of a second
storage step) involves storing the received setting infor-
mation in the pharmaceutical injection device 1100.
S1430 (an example of a fourth input step) involves input-
ting change reasons (an example of pharmaceutical in-
jection amount setting conditions) for setting the phar-
maceutical injection amount, to the pharmaceutical in-
jection device 1100. S1440 (an example of a computation
step) involves computing the pharmaceutical injection
amount on the basis of the setting information, from the
inputted change reasons (an example of pharmaceutical
injection amount setting conditions). S1460 (an example
of a third storage step) involves the pharmaceutical in-
jection device 1100 storing the pharmaceutical injection
amount as information related to the pharmaceutical ad-
ministration history (administration log).

3-4

[0291] The method for controlling a pharmaceutical in-
jection system in Embodiment 2 further comprises S1470
(an example of a fifth transmission step). S1470 (an ex-
ample of a fifth transmission step) involves transmitting
information related to the pharmaceutical administration
history (administration log) from the pharmaceutical in-
jection device 1100 to the health care worker-use infor-
mation terminal 500.

4. Other Embodiments

[0292] Embodiments of the present invention are de-
scribed above, but the present invention is not limited to
or by the above embodiments, and various modifications
are possible without departing from the gist of the inven-
tion. What was stated in the other embodiments given in
Embodiment 1 above can also be suitably applied to Em-
bodiment 2.

(A)

[0293] With the pharmaceutical injection system in
Embodiment 2, communication between the pharmaceu-
tical injection device 1100 and the health care worker-
use information terminal 500 involves the use of near
field communication provided by the near field commu-
nication component 25a and the near field communica-
tion component 52 (examples of NFC), but this is not the
only option, and communication may instead be per-
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formed via the Internet or the like.

INDUSTRIAL APPLICABILITY

[0294] With the portable terminal, health care worker-
use information terminal, pharmaceutical injection de-
vice, and pharmaceutical injection system of the present
invention, the pharmaceutical injection amount can be
changed without having to go to a treatment facility, which
is more convenient for the user, and these are expected
to find application to pharmaceutical injection devices
and the like that are used for injecting insulin, growth
hormones, and so forth.

REFERENCE SIGNS LIST

[0295]

1 main body case
2 power switch
3 injection needle mounting component
4 pharmaceutical injection switch
5 display component
6 setting switch
7 cartridge holder
8 insertion opening
9 pharmaceutical cartridge
10 piston
11 feed screw
12 gear
13 motor
14 opening
15 injection needle detector switch
16 injection needle
17 shaft support
18 eject spring
19 latched component
20 ejector tab
21 spring
22 lever
22a, 22b protrusion
23 home point sensor
24 opening and closing detector switch
25 controller
25a near field communication component (an exam-
ple of a third receiver, and an example of a fourth
receiver)
26 battery
27 motor control circuit
28 encoder
29 buzzer control circuit
30 buzzer
31 display circuit
32 memory
33 timer
34 near field communication component (an exam-
ple of a second transmitter)
35 controller

36 communication component (an example of a first
transmitter, and an example of a first receiver)
37 memory (an example of a first memory)
38 display component (an example of first display
component)
39 input component (an example of a first input com-
ponent)
40 power switch
41 acceleration sensor
42 brightness sensor
43 microphone
44 battery
45 sounder
46 GPS
47 communication component (an example of a sec-
ond receiver, and an example of a third transmitter)
48 controller
49 memory (an example of a second memory)
50 display component (an example of second display
component)
51 input component (an example of a second input
component)
52 near field communication component
53 external storage device
100 pharmaceutical injection device (Embodiment 1)
101 piston drive mechanism
200 patient
300 portable terminal
400 network
500 health care worker-use information terminal
501 physician
1100 pharmaceutical injection device (Embodiment
2)

Claims

1. A pharmaceutical injection system, comprising:

a pharmaceutical injection device configured to
inject a pharmaceutical;
a portable terminal configured to set a pharma-
ceutical injection amount for the pharmaceutical
injection device; and
a health care worker-use information terminal
capable of communicating with the portable ter-
minal,
wherein the portable terminal has:

a first input component configured to have
pharmaceutical injection amount setting
conditions for setting the pharmaceutical in-
jection amount inputted;
a first transmitter configured to transmit the
inputted pharmaceutical injection amount
setting conditions to the health care worker-
use information terminal;
a first receiver configured to receive the
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pharmaceutical injection amount set on the
basis of the pharmaceutical injection
amount setting conditions transmitted from
the health care worker-use information ter-
minal; and
a second transmitter configured to transmit
the received pharmaceutical injection
amount to the pharmaceutical injection de-
vice,

the health care worker-use information terminal
has:

a second receiver configured to receive the
pharmaceutical injection amount setting
conditions transmitted from the portable ter-
minal;
a second input component configured to
have the pharmaceutical injection amount
set on the basis of the received pharmaceu-
tical injection amount setting conditions in-
putted; and
a third transmitter configured to transmit the
inputted pharmaceutical injection amount to
the portable terminal, and

the pharmaceutical injection device has:

a cartridge holder configured to mount a
pharmaceutical cartridge thereon;
a main body case having the cartridge hold-
er is openably and closeably provided
thereto;
a piston configured to be inserted into the
pharmaceutical cartridge mounted to the
cartridge holder inside the main body case;
a piston drive mechanism configured to
move the piston so as to insert the piston
into the pharmaceutical cartridge;
a third receiver configured to receive the
pharmaceutical injection amount transmit-
ted from the portable terminal; and
a controller configured to drive the piston
drive mechanism on the basis of the re-
ceived pharmaceutical injection amount.

2. The pharmaceutical injection system according to
Claim 1,
wherein the portable terminal further has:

a first memory configured to store the pharma-
ceutical injection amount setting conditions in-
putted to the first input component, and the phar-
maceutical injection amount received from the
health care worker-use information terminal;
and
a first display component configured to display
in graph format the pharmaceutical injection

amount and the pharmaceutical injection
amount setting conditions stored in the first
memory, and
the health care worker-use information terminal
further has:

a second memory configured to store the
pharmaceutical injection amount setting
conditions transmitted from the portable ter-
minal, and the pharmaceutical injection
amount inputted from the second input com-
ponent; and
a second display component configured to
display in graph format the pharmaceutical
injection amount and the pharmaceutical in-
jection amount setting conditions stored in
the second memory.

3. The pharmaceutical injection system according to
Claim 1,
wherein the portable terminal has a first communi-
cation component configured to communicate with
the pharmaceutical injection device,
the pharmaceutical injection device has a second
communication component configured to communi-
cate with the portable terminal,
the first communication component has the second
transmitter,
the second communication component has the third
transmitter, and
the first communication component and the second
communication component use near field communi-
cation (NFC).

4. The pharmaceutical injection system according to
Claim 1,
wherein information related to an adjustment amount
for adjusting the pharmaceutical injection amount
and the pharmaceutical injection amount setting
conditions are inputted to the first input component,
the first transmitter transmits information related to
the adjustment amount to the health care worker-
use information terminal,
a determination criterion that is set in order to deter-
mine validity of the adjustment amount is inputted to
the second input component,
the health care worker-use information terminal fur-
ther has a second display component configured to
display a determination result based on the adjust-
ment amount, the pharmaceutical injection amount
setting conditions, and the determination criterion,
and
the third transmitter transmits evaluation comments
inputted through the second input component on the
basis of the determination result, and advice to a
user of the pharmaceutical injection device, along
with the determination result, to the portable termi-
nal.
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5. A portable terminal that sets a pharmaceutical injec-
tion amount for a pharmaceutical injection device
configured to inject a pharmaceutical, said portable
terminal comprising:

a first input component configure to have phar-
maceutical injection amount setting conditions
for setting the pharmaceutical injection amount
inputted;
a first transmitter configured to transmit the in-
putted pharmaceutical injection amount setting
conditions to the health care worker-use infor-
mation terminal;
a first receiver configured to receive the phar-
maceutical injection amount set on the basis of
the pharmaceutical injection amount setting
conditions transmitted from the health care
worker-use information terminal; and
a second transmitter configured to transmit the
received pharmaceutical injection amount to the
pharmaceutical injection device

6. A health care worker-use information terminal capa-
ble of communicating with a portable terminal con-
figured to set a pharmaceutical injection amount for
a pharmaceutical injection device configured to in-
ject a pharmaceutical, the health care worker-use
information terminal comprising:

a second receiver configured to receive phar-
maceutical injection amount setting conditions
for setting the pharmaceutical injection amount,
transmitted from the portable terminal;
a second input component configured to have
the pharmaceutical injection amount set on the
basis of the received pharmaceutical injection
amount setting conditions inputted; and
a third transmitter configured to transmit the in-
putted pharmaceutical injection amount to the
portable terminal.

7. A pharmaceutical injection device that allows setting
of a pharmaceutical injection amount from a portable
terminal configured to have pharmaceutical injection
amount setting conditions for setting the pharmaceu-
tical injection amount inputted, the pharmaceutical
injection device comprising:

a cartridge holder configured to mount a phar-
maceutical cartridge thereon;
a main body case having the cartridge holder to
be openably and closeably provided thereto;
a piston configured to be inserted into the phar-
maceutical cartridge mounted to the cartridge
holder inside the main body case;
a piston drive mechanism configured to move
the piston so as to insert the piston into the phar-
maceutical cartridge;

a third receiver configured to receive from the
portable terminal the pharmaceutical injection
amount set on the basis of the pharmaceutical
injection amount setting conditions; and
a controller configured to drive the piston drive
mechanism on the basis of the received phar-
maceutical injection amount, and
the pharmaceutical injection amount is transmit-
ted to the portable terminal after being set on
the basis of the pharmaceutical injection amount
setting conditions transmitted from the portable
terminal to the health care worker-use informa-
tion terminal, and then being inputted to the
health care worker-use information terminal.

8. A pharmaceutical injection device, comprising:

a cartridge holder configured to mount a phar-
maceutical cartridge thereon;
a main body case having the cartridge holder to
be openably and closeably provided thereto;
a piston configured to be inserted into the phar-
maceutical cartridge mounted to the cartridge
holder inside the main body case;
a piston drive mechanism configured to move
the piston so as to insert the piston into the phar-
maceutical cartridge;
a third input component configured to have phar-
maceutical injection amount setting conditions
for setting a pharmaceutical injection amount in-
putted;
a fourth receiver configured to receive setting
information for setting the pharmaceutical injec-
tion amount, from a health care worker-use in-
formation terminal configure to have the setting
information inputted;
a setting information memory configured to store
the received setting information; and
a pharmaceutical injection amount computer
configured to compute the pharmaceutical injec-
tion amount on the basis of the setting informa-
tion, from the inputted pharmaceutical injection
amount setting conditions.

9. The pharmaceutical injection device according to
Claim 8, further comprising a fourth transmitter con-
figured to transmit information related to pharmaceu-
tical administration history to the health care worker-
use information terminal.

10. A method for controlling a pharmaceutical injection
system comprising a pharmaceutical injection de-
vice configured to inject a pharmaceutical, a portable
terminal configured to set a pharmaceutical injection
amount for the pharmaceutical injection device, and
a health care worker-use information terminal capa-
ble of communicating with the portable terminal, the
method for controlling a pharmaceutical injection
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system comprising:

a first input step in which pharmaceutical injec-
tion amount setting conditions for setting the
pharmaceutical injection amount are inputted to
the portable terminal;
a first transmission step in which the inputted
pharmaceutical injection amount setting condi-
tions are transmitted from the portable terminal
to the health care worker-use information termi-
nal;
a first reception step in which the health care
worker-use information terminal receives the
pharmaceutical injection amount setting condi-
tions transmitted from the portable terminal;
a second input step in which the pharmaceutical
injection amount set on the basis of the received
pharmaceutical injection amount setting condi-
tions is inputted to the health care worker-use
information terminal;
a second transmission step in which the inputted
pharmaceutical injection amount is transmitted
from the health care worker-use information ter-
minal to the portable terminal;
a second reception step in which the pharma-
ceutical injection amount transmitted from the
health care worker-use information terminal is
received by the portable terminal;
a third transmission step in which the received
pharmaceutical injection amount is transmitted
from the portable terminal to the pharmaceutical
injection device;
a third reception step in which the pharmaceu-
tical injection amount transmitted from the port-
able terminal is received by the pharmaceutical
injection device; and
a first storage step in which the received phar-
maceutical injection amount is stored by the
pharmaceutical injection device.

11. A method for controlling a pharmaceutical injection
system comprising a pharmaceutical injection de-
vice configured to inject a pharmaceutical and a
health care worker-use information terminal capable
of transmitting setting information for setting a phar-
maceutical injection amount for the pharmaceutical
injection device, the method for controlling a phar-
maceutical injection system comprising:

a third input step in which a determination crite-
rion for determining validity of the pharmaceuti-
cal injection amount as setting information is in-
putted to the health care worker-use information
terminal;
a fourth transmission step in which the inputted
setting information is transmitted from the health
care worker-use information terminal to the
pharmaceutical injection device;

a fourth reception step in which the setting in-
formation transmitted from the health care work-
er-use information terminal is received by the
pharmaceutical injection device;
a second storage step in which the received set-
ting information is stored by the pharmaceutical
injection device;
a fourth input step in which pharmaceutical in-
jection amount setting conditions for setting the
pharmaceutical injection amount are inputted to
the pharmaceutical injection device;
a computation step in which the pharmaceutical
injection amount is computed on the basis of the
setting information from the inputted pharma-
ceutical injection amount setting conditions; and
a third storage step in which the pharmaceutical
injection device stores the pharmaceutical injec-
tion amount as information related to pharma-
ceutical administration history.

12. The method for controlling a pharmaceutical injec-
tion system according to Claim 11, further compris-
ing a fifth transmission step in which the information
related to pharmaceutical administration history is
transmitted from the pharmaceutical injection device
to the health care worker-use information terminal.
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